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EDITOR’S  NOTE. 


IN'  issiiing’  this  illustrated  Handbook  of  Western  Australia,  the  Royal 
Commission  appointed  by  Parliament  to  secure  the  adecpiate  represen- 
tation  of  the  Colony  at  the  Paris  Exhibition  of  1900  desires  to  jdace 
before  the  outer  world  a more  perfect  knowledge  of  the  immense  natural 
resources,  together  with  the  industrial  and  social  developments  of  this 
young  counti’y  which,  but  latelj'  emerged  from  the  comparative  obscurity  of 
the  past,  now  bids  fair,  in  the  light  of  present  progress,  to  rank  as  one  of 
the  most  noble  possessions  of  the  British  Empire.  The  various  resources 
and  industries  that  are  now  being  opened  up  and  prosecuted,  the  great 
latent  possibilities  awaiting  only  the  magic  touch  of  human  enterjjrise  to 
respond  with  a golden  harvest,  the  adaptability  of  soil  and  climate  for  the 
home  and  health  seeker,  all  these  are  brietiy  touched  upon.  Thus,  the 
reader  of  this  work  may  obtain  at  least  some  reliable  insight  into  the  many 
advantages  the  Colony  of  Western  Australia  offers  to  the  capitalist  in 
search  of  profitable  investment,  to  the  worker  who  finds  his  sphere  of 
utilitj'  circumscribed  in  the  crowded  marts  of  the  old  world,  to  the  traveller 
whose  jaded  senses  rerpiire  the  stinndus  of  fresh  scenes  Teath  siuiny  skies, 
and  to  all  those  looking  for  a home  in  a genial  climate  and  a new  coimtry 
under  the  freedom  of  the  British  flag. 

The  articles  herein  are  from  the  pens  of  those  competent  to  speak  of 
the  various  subjects  treated  of,  and  care  has  been  taken  in  all  cases  that  the 
information  supplied  may  be  confidently  relied  upon. 

The  Commissioners  have  pleasure  in  acknowdedging  the  very  great 
assistance  they  have  received  from  the  gentlemen  whose  names  af)25ear  as 
writers  of  the  various  articles  in  the  Handbook,  from  the  beads  of  the 
various  Government  Departments  who  have  supj^lied  the  latest  official 
information,  from  the  Registrar-General  ( Mr.  Malcolm  A.  C.  Fraser)  and 
his  staff,  from  the  Government  Printer  (Mr.  R,  Pether),  and  from  the 
Government  Photo-lithographer  (Mr.  H.  J.  Pether).  The  illustrations  that 
give  point  to  the  literary  matter  are  reproduced  from  jjhotographs  taken 
by  Messrs.  Greenham  & Evans,  of  Perth,  W.A. 

GEORGE  AYTOUN, 

Secretary, 

Royal  Commission  Paris  International  Exhibition,  1900. 
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WESTERN  AUSTRALIA. 


(By  George  Hope.) 

trSTRALIA,  the  fifth  continent  of  the  world,  embraces;  an 
area  of  over  three  million  sc]uare  miles,  and  of  this  vast  terri- 
tory one-third,  or  975,920  square  miles,  is  embraced  within 
tlae  boundaries  of  the  Colony  of  Western  Australia.  With  a 
lensth  from  North  to  South  of  1,48U  miles,  an  extreme  lireadtL 
from  West  to  East  of  1,000  miles,  and  a length  of  coast  line  of 
5.200  miles,  the  area  of  Western  Australia  in  acres  reaches  a total 
of  624,588,800.  On  tlu-ee  sides  it  is  bounded  by  water,  the  Northern 
and  Western  shores  being  washed  by  the  Indian  Ocean,  and  tln' 
Southern  coast  by  the  great  Southern  Ocean.  Harbours,  though  not 
numerous,  exist  in  sufficient  number  to  meet  the  utmost  limits  of 
future  expansion.  With  a climate  unsurpassed  in  the  world,  vary- 
ing from  the  excessive  heat  of  latitudes  just  below  the  equator  to 
the  temperate  and  cool  atmosphere  of  its  Southern  borders : with 
every  variety  of  humidity,  from  its  coast  line  with  its  abundant 
rains,  to  the  elevated  and  dry  plateaux  of  its  vast  Eastern  stretches 
along  the  boundary  line  of  South  Australia,  the  Colony  holds 
within  its  confines  a divergency  of  natural  products,  t>f  limitless 
potentiahties  of  development  that  await  only  the  touch  of  human 
enterprise  to  convert  Nature’s  raw  materials,  provided  with  lavish 
hand,  into  those  tangible  assets  that  spell  national  wealth  and 
commercial  prosperity.  Clothed  throughout  its  Southern  reaches 
with  a wealth  of  magnificent  forest  timber,  from  which  are  drawn 
supplies  of  native  hardwoods  to  fill  fhe  world’s  markets ; blessed 
with  great  plains  of  succulent  grass  in  the  North,  on  which  browse 
herds  of  cattle  and  flocks  of  sheep;  its  ironstone  hills,  the  ideal 
locality  for  vigneron  and  orchardist;  Western  Australia,  in  addition, 
boasts  the  possession  of  mineral  wealth ; of  gold,  silver,  copper, 
coal,  even  gems,  in  belts  stretching  for  hundreds  of  miles,  and  as 
yet  but  barely  tested,  and  holds  a record  as  an  exporter  of  l)ullion 
that  in  a short  decade  has  placed  her  far  ahead  of  her  sister 
colonies  and  given  her  the  premier  position  in  Australasia.  Some 
account  of  her  past,  ivith  the  growth  achieved  and  development 
accomplished  to  date,  will  enable  the  reader  the  better  to  gauge  the 
l)Ossibilities  for  her  advancement  in  the  years  to  come. 
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Tlie  actual  discovery  of  our  vast  island  continent  lies  hidden 
in  a veil  of  nivsterv.  Traditions  of  a Great  South  Land,  originating 
with  the  ancients  more  in  the  unsubstantial  spirit  of  prophecy  than 
in  the  possibility  of  recorded  fact,  seem  ti>  have  been  in  existence  as  far 
back  as  historv  traces,  and  it  was  doubtless  these,  crystallised  into 
lirm  conviction  liy  rumours  from  the  Orient,  that,  in  trading  with 
the  East  India  Islands,  the  Chinese  navigators  in  the  early  centuries 
of  the  Christian  era  had  actually  sighted  the  Terra  Australis  in-  ^ 
coijinta,  that  inspired  the  mariners  of  Europe  to  strike  out  into  the 
unknown  oceans  below  the  torrid  zone  wdth  hope  of  tangible  lesults. 
Fired  by  the  success  of  Cidumbus  and  the  golden  trophies^  of 
Hernando  Cortez  from  the  new  world,  Portuguese,  Dutch,  Spanish, 
French,  and  English  maritime  enterprise  drew  to  its  aid  the  boldest, 
hardiest  spirits  of  the  age,  ami  the  earliest  years  of  the  sixteenth 
century  saw,  from  the  harbours  of  the  old  world,  pour  forth  a motley 
fleet  of  adventurers,  half  buccaneer,  half  trader,  to  scour  the  seas  in 
search  of  new  lands  and  lioundless  treasure. 

Gonneville,  a Frenchman,  in  15b3,  and  Magellan,  the  Portu- 
guese, in  15'20,  lioth  claim  to  have  sighted  the  Southerii  Continent. 
Old  charts  existing  to-day  show  the  name  Magellanica  scrolled 
across  the  shadowy  reaches  of  a long  coastline  South  of  Java. 
Half-a-dozen  early  Portuguese  maps  confirm  to  that  nation  the 
actual  l)ut  futile  h’onoiir  of  first  discovery ; and  no  doubt  Menezes, 
in  1527,  touched  at  and  named  the  Abrolhos  Islands,  off  the  coast 
of  West  Australia.  Litfera  scripfa  manet,  and  there  is  small  reason 
to  withhohl  from  Menezes  the  credit  of  a Columbus,  at  least_  as 
regards  that  portion  of  the  Great  South  Land  to  which  this  article 
is  devoted.  In  1598,  Houtuian,  the  pro.iector  of  the  Dutch  East 
India  Conpiauv,  gave  his  name  to  the  Abrolhos  Islands  off 
Geraldton,  and  here,  in  1629,  Pelsart,  in  the  ship  “ Batavia,”  blown 
by  adverse  gales  from  his  course  to  the  new  Dutch  Colonies,  suf- 
fered shipwreck.  The  story  of  the  mutiny  of  the  crew,  with  its 
tale  of  massacre  and  bloodshed;  the  lirief  reign  of  the  upstart 
Cornelis  as  king  of  the  buccaneers,  the  retribution,  when  rescue  and 
cai.tiire  disclosed  the  fate  of  the  murdered  voyagers  ; all  these  are 
preserved  in  an  old  Dutch  tome,  dated  1647,  and  give  a fascinating 
insight  into  one  of  the  first  recorded  pages  of_  Western  _ Australian 
history.  Meanwhile,  the  Dutch,  with  the  spirit  of  a nation  fiesh  in 
possession  of  their  newly  won  independence,  wi’ote  their  names  far 
and  wide  on  cape,  and  headland,  on  bays,  islands,  and  territories  in 
the  New  World  below  the  equator,  which  their  enterprise  was 
rescuing  from  the  ages  of  oblivion. 

In"  1616  Dirk  Hartog,  of  Amsterdam,  made  Sharks  Bay  and 
named  Doore  Island  after  his  pjilot,  and  another  Island  after  himse  . 
In  1617  Zaachen  sailed  along  the  North  coast  and  placed  the  name 
of  his  ship,  the  “ Arnheim,”  on  the  territory.  In  July  1619,  Jean 
Van  Edel  discovered  and  named  the  Edel’s  Land  of  all  old  charts, 
extending  from  Sharks  Bay  Southwards  to  Cape  Leschenault.  ape 
Leeuwin'  (the  Lioness)  was  first  seen  from  the  ship  of  that  name  in 
1622,  the  appellation  covering  the  adjoining  land  up  to  near  the 
Swan  River. 
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So  far,  the  tortuous  extent  of  our  Western  coastline  had  been 
added  to  the  maritime  charts  of  the  old  navigators,  the  turning- 
point  Eastwards  was  still  a luystery  till  the  “ Guide  Zeepard,” 
voyaging  to  Japan,  rounded  the  corner  of  Terra  Australis  in  1627, 
and  examined  the  coast  for  1,000  miles  along  the  Bight,  the  coast 
receiving  the  name  of  Nnyt’s  Land  after  either  the  commander  or 
chief  passenger  on  board. 

In  the  following  year  DeW^itt  named  DeWitt’s  Land  l)etween 
Champion  Bay  and  Sharks  Bay,  and  the  North  coastline  w^as  left  to 
the  navigator  Tasman,  discoverer  of  Van  Dieman’s  land,  now  known  as 
Tasmania,  to  be  carefully  mapped  on  more  than  one  visit  after  his 
first  voyage  in  1642.  In  1665  the  Dutch  gave  to  the  whole  Con- 
tinent the  name  of  New  Holland,  marking  thus  their  priority  of 
claim  to  their  newdy-acquired  territory  and  placing  the  seal  of 
possession  upon  the  fifth  continent  of  the  world,  a vast  tract  of 
over  three  million  square  miles,  measuring  2,500  miles  from  East 
to  West,  and  1,950  at  its  greatest  breadth  ; after  America,  the 
greatest  heritage  of  the  Anglo-Saxon  race,  the  brightest  jewel  in 
the  Imperial  diadem  of  the  British  Crown.  Terra  Australis  incognita, 
under  the  title  of  New  Holland,  -was  now  included  within  the  line 
of  demarcation  of  the  Dutch  East  India  Company’s  lands.  The 
reports  of  the  early  navigators  were  anything  but  favourable  to  the 
new  country.  Alniost  every  one  of  their  records  speaks  of  sand, 
treacherous  blacks,  absence  of  water,  the  plague  of  flies  and  general 
absence  of  those  essential  characteristics  which  go  to  make  iqj  the 
intrinsic  value  of  colonial  possessions.  The  fame  of  discovery,  the 
greed  of  empire,  the  lust  for  gold,  had  in  this  case  hardly  repaid 
the  efforts  involved  in  their  acquirement,  and,  with  the  wane  of 
the  Dutch  mailtime  sujjremacy,  Australia  la2:)sed  for  a time 
into  comparative  oblmon  once  more.  The  fame  of  discovery 
proved  a barren  honour  to  Portugal,  whose  pre-eminence  in  the 
Orient  soon  waned  in  the  face  of  Spanish  concpiest  and  the  baneful 
influence  of  the  Inquisition.  The  greed  for  empire  was  eventually 
a futile  blessing  to  the  hardy  Dutch,  with  the  adverse  force  of 
Cromwell,  Blake,  and  the  rising  power  of  England’s  naval  might  and 
rivalry.  The  greed  for  gold  has,  however,  in  later  years  repaid 
Britain  a thousandfold  as  incidental  to  the  spread  of  civilisation 
under  her  proud  flag. 

Hitherto  England  had  played  no  part  in  Australian  history,  but 
it  was  given  to  the  famous  buccaneer  W^illiam  Dampier,  freebooter, 
gentleman  rover,  pioneer  of  commerce  and  conquest,  to  be  the  first 
Englishman  to  set  foot  on  Australian  soil.  Quarrelling  with  his 
brother  pirates,  Dampier  left  Mindanao,  and  steering  South  in  the 
“ Cy^et,”  reached  New  Holland  in  January,  1688.  and  anchored 
in  King  s Sound,  in  Western  Australia,  not  far  from  where  the 
town  of  Derby  now’  stands  in  the  Kimberlev  Division. 

In  December,  1696,  Vlamiug,  a Dutch  navigator,  anchored  oft 
Kottnest  Island,  discovering  and  naming  the  Sw’an  Eiver,  on  the 
surface  of  which  the  royal  black  swan,  hitherto  an  unknown  sjjecies, 
disported  its  feathered'  beauties  in  large  flocks  unmolested.  The 
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river,  on  whose  hanks  Perth  and  Fremantie  now  stand  inviting  the 
r-ommerce  of  the  world,  was  explored  and  charted.  Kottnest  was  so 
i-allerl  on  account  of  the  (piantities  of  the  nests  of  rats  (wallabies) 
found  there  : And  thus  tu  Vlaniiug,  scion  of  the  race  to  whom  our 
soil  first  owed  allegiance,  belongs  the  honour  of  navigating  the  first 
ship  into  what  is  now  the  port  of  Fremantle. 

Pampier  had  meanwhile  returned  to  England  and  published  the 
first  authentic  l>ook  printed  in  English  dealing  with  Australia.  To 
such  an  extent  was  interest  raised  that  H.M  .S.  “ Roebrndr  ” was  equip- 
ped and  despatched  in  1698  in  charge  of  the  ex-buccaneer,  to  obtain 
nnare  definite  information  as  to  the  potentialities  of  ISlew  Holland. 

Ill  August,  1699,  anchorage  was  olitaiiied  in  a sound  named 
l:»y  Damjiier  Sharks  Bay.  Nickol  Bay  and  Cossack  were  explored, 
and  large  stretches  of  the  coast  line  delineated.  Returning  home 
once  more,  Dampier  issued  his  rejiort — an  unfavourable  one,  full  of 
references  to  liarreii  coasts  and  half-starved  aboriginals,  of  fruitless 
search  for  water,  and  of  dreary  sand  plains,  stifling  at  once  public 
and  otficial  interest,  and  setting  liack,  unwittingly,  the  settlement 
of  the  Island  Continent  for  almost  three-(.|uarters  of  a century. 

The  year  1770  ushers  in  a distinct  epoch  in  Australian  history, 
for  it  was  then  that  Ca|)tain  Cook,  who  might  almost  be  called  the 
fatlier  of  the  Iin|)erial  possessions  in  the  South  Seas,  first  sighted 
Australia  at  Cape  Everard,  in  Gippsland,  Victoria.  Sailing  along 
the  East  coast,  he  discowred  Botany  Bay,  and,  hoisting  the  British 
flag,  took  formal  possession  of  the  country.  To  the  navigators  and 
exptlorers  of  the  Eastern  portion  of  Australia,  Cook,  McCluer, 
Bligh,  Bass,  Furneaux,  and  others  who  planted  the  germs  of 
British  supu'emacy  under  the  Southern  Cross,  the  scopje  of  this 
article  does  not  extend.  The  next  visitor  of  note  to  stampi  the 
topjography  of  Western  Austi-alia  with  British  apjpellations  was  the 
expilorer  Vancouver,  one  of  Cook’s  former  officers,  who,  in  1791, 
entered  King  Heorge  the  Third  Sound,  and  named  it  after  his 
sovereign.  It  is  one  of  the  most  l)eautiful  hai’bours  in  the  world, 
with  a climate  unsurp)assed  on  either  side  of  the  equator ; on  irs 
bosom  could  float  the  combined  navies  of  Europe,  and  it  offers, 
from  a strategical  standpoint  of  national  defence,  the  same  position 
as  regards  the  rest  of  the  continent  that  Esquimault,  in  Vancouver’s 
Island,  does  to  the  British  colonies  in  the  Northern  Pacific. 

Alt  the  close  of  1792  the  FVench  shipjs  “Recherche”  and  “Bsper- 
ance,”  under  command  of  Rear  Admiral  D’Entrecasteaux,  arrived 
off  our  South-West  coast  in  a pjrofitless  search  for  the  romantic  but 
ill-starred  La  Perouse,  the  French  navigator,  whose  fate  was 
shrouded  in  mystery.  The  coast  was  carefully  explored,  the 
expedition  being  respionsible  for  much  of  the  Gallic  nomenclature 
figuring  on  our  mapis.  Flinders  and  Bass  united  the  chain  of 
expdoration  from  East  and  West  in  1798,  Murray  following  in  1802, 
while  Flinders,  in  the  same  year,  in  the  “ Investigator,”  visited  King 
George’s  Sound  and  the  South  coast,  naming  Fowler’s  Bay  at  the 
Western  limit  of  South  Australia.  To  Flinders  we  owe  our 
piresent  name  Australia,  for  while  Cook  had  named  New  South 
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Wales  for  the  East,  the  rest  of  the  continent  was  still  known  as 
New  Holland,  or  hr  some  Terra  A ndralig.  Flinders,  having  for 
the  first  time  ciremnnavigated  the  entire  continent,  took  possession 
of  the  whole  for  the  British  Crown.  After  passing  six  years  in  a 
French  prison.  Flinders  returned  to  England  and  died  at  the  early 
age  of  40.  Einhodying  the  noblest  Cjualities  that  have  assured  to 
Britain  tlie  supremacy  of  the  seas,  examples  of  pluck,  tenacity,  and 
dauntless  resolve,  the  names  of  Damjher,  Cook,  and  Flinders  will  live 
while  historv  exists. 

In  1802  another  French  expedition  was  fitted  out  to  search  for 
relics  of  La  Perouse,  or  as  some  say,  to  claim  for  France  the 
Southern  coast  of  Australia.  It  consisted  of  the  sloops  “ Geo- 
graphe,”  “Naturaliste,”  and  “ Casuarina  ” and  covere<l  a long  length 
of  our  coast  line.  Names  were  awarded  to  many  of  the  chief 
features  of  the  country  visited.  The  Swan  River  was  carefully 
explored,  the  Heirrison  Islets,  above  Perth,  being  called  after  an 
officer.  The  Vasse  was  also  named.  Flinders,  however,  claimed 
priority  of  possession  as  regards  the  South  coast,  his  claim  Iieing 
conceded  on  his  release  from  a French  jail,  and  the  publishing  of 
his  travels. 

The  Northern  coasts  of  Western  Australia  were  survey e<l  by 
Captain  King  1818  to  1824,  his  work  being  supplemented  by 
Wickham  and  Stokes  in  the"  Beagle,”  between  1837and  1843, it  being- 
still  thought  possilde  that  an  opening  along  the  coast  would  Vie 
found  whereby  access  to  the  interior  of  the  continent  and  its 
navigation  should  be  accomplished. 

The  year  1826  marks  a new  e]ioch  in  the  history  of  Western 
Australia.  Hitherto  discovery  and  exploration  along  the  coast  had 
marked  the  extent  of  European  enterprise.  Settlement  was  now 
to  supersede  vague  conjecture  in  proving  the  value  of  the  Western 
portion  of  the  new  continent.  At  this  time  the  French  had  three 
ships  cruising  in  these  waters.  Governor  Darling,  of  New  South 
Wales,  suspected  a con teni] dated  annexation,  and,  to  place  beyond  all 
doubt  the  British  title  to  that  part  of  New  Holland  still  unsettled, 
despatched  Major  Lockyer  with  a portion  of  the  39th  Regiment 
and  some  convicts,  a party  of  75  all  told,  to  King  George’s  Sound. 
On  December  25th,  1825,  the  British  flag  was  hoisted  where  the  town 
of  Albany  now  stands,  and  the  act  of  possession  consummated. 

The  settlement,  isolated  and  small,  was  a failure,  and  Captain 
James  Stirling  in  H.M.S.  “ Success  ” was  desjiatched  from  Sydney  in 
1827  to  examine  the  Swan  River,  with  a view  to  settlement  under 
more  favourable  conditions.  The  riv-er  was  explored  till  fallen 
timber  barred  the  stream,  friendly  relations  were  estalilished  with 
the  natives,  and  an  ascent  of  the  Darling  Range  was  made.  The 
Canning  River,  hitherto  called  the  Moreau  by  the  French,  was 
examined.  Returning  to  Sydney  in  April,  1827,  a report  favour- 
able, even  sanguine,  was  presented  to  Governor  Darling,  whose  sub- 
sequent representations  to  the  Home  Government  largely  indueuced 
the  authorities  in  their  action  in  regard  to  the  establishment  of  the 
new  Colony. 
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To  ])rivate  enterprise,  however,  more  than  anything  else  is  the 
founding  of  the  Swan  River  Settlement,  as  for  years  it  was  entitled, 
due.  True,  the  G-overnment  lent  every  aid,  but  to  a party  of 
wealthy  and  intlueutial  gentlemen,  enthusiastic  in  that  spirit  for 
colonisation  so  virile  a characteristic  of  the  British  race,  and 
encouraged  by  the  glowing  reports  of  Captain  Stirling,  Captain 
Gilbert,  and  Mr.  Fraser,  the  botanist,  must  credit  1)e  given  for 
creating  the  nucleus  of  our  present  colonial  well  being. 

In  1828  an  association  was  formed,  with  Captain  Stirling  and 
Mr.  Thomas  Peel  as  leading  spirits,  and  negotiations  opened 
with  the  Government  for  introducing  settlers  in  return  for  extensive 
grants  of  land.  As  finally  arranged,  the  Government  proclaimed 
the  Colony  of  Western  Australia  and  described  its  limits  in  the 
commission  to  its  first  Governor  or  Sujierintendent,  to  which  office 
Captain  Stirling  was  appointed,  togethei'  with  a staff  of  officials  to 
aid  him.  To  Mr.  Peel  was  granted  a quarter  million  acres,  and 
grants  of  land  were  offered  to  settlers  in  return  for  caj)ital  invested, 
for  stock  and  implements  of  productive  industry  introduced.  In 
brief,  the  Government  contril)uted  its  quota  in  land,  not  being,  at 
the  time,  willing  to  s]iare  much  cash  from  a depleted  national 
treasury,  while  individual  energy  supjdied  the  money,  lirains,  and 
muscle  to  carry  the  project  to  a successful  issue. 

Meanwdiile  Captain  Fremantle,  of  H.M.S.  “ Challenger,”  to 
protect  British  iutdrests,  arrived  off  the  port  that  now  bears  his 
name,  and  landing  on  May  2ud,  1829,  hoisted  the  British  flag  and 
took  possessi(m  formally,  for  his  sovereign,  of  all  that  part  of  New 
Holland  outside  of  Ncav  South  Wales. 

On  June  2nd,  1829,  the  transport  “ Parmelia  ” arrived  with 
Governor  Stirling  and  a party  of  settlers,  69  in  all.  On  the  8th 

H. M.S.  “ Sulphur”  dropped  anchor  bringing  troops.  On  June  17th 
was  issued  the  first  proclamation  and  appointment  of  officers  on  the 
landing  of  the  forces.  On  August  12th  the  site  of  the  capital, 
Perth,  was  chosen,  and  the  city  founded.  Fremantle  was  also 
selected  as  a townsite,  on  the  coast,  in  the  interests  of  the  shipping. 
In  September  the  first  assignment  of  lands  on  the  Swan  was  made. 
In  l>eceml)er,  Mr.  Peel  arrived  with  170  immigrants  and  stores. 
Shipjs  to  the  num1)er  of  17  arrived  up  to  December  31st,  1829, 
l)ringing,  as  far  as  can  lie  ascertained,  1,767  persons,  101  horses,  583 
cattle.  7,981  sheej.i,  with  pigs,  goats,  poultry,  and  some  dogs. 

And  thus,  six  years  before  the  founding  of  Melbourne  by 
Batman  and  Fawkner,  were  our  Western  capital  and  our  principal 
}iort  laid  out,  the  existence  of  the  Colony  commenced,  and  the 
usual  hardships  and  jirivations  incidental  to  the  sti’uggle  with 
Nature  in  all  new  countries  were  undergone  with  varying  vicissitudes 
liy  those  sturdy  pioneers  who  had  left  the  amenities  of  civilisation 
manfully  behind  them  to  carve  out  homes  in  the  virgin  bush  at  the 
other  side  of  the  world. 

In  the  following  year,  1830,  there  arrived  39  ships  bringing 

I. 125  passengers  and  leaving  cargo  valued  at  =£144,177.  Lands 
Avere  assigned  on  the  Helena  and  Canning  rivers,  Avhile  settlements 


were  formed  at  Port  Leseheuault  and  at  Augusta  in  the  extreme 
South.  The  Darling  Range  was  crossed  and  the  Avon  river  and 
York  district  discovered  bv  Ensign  Dale,  of  the  63rd  regiment.  In 
this  year  the  natives  began  to  be  troublesome,  and  the  first  blood 
was  shed  by  their  unprovoked  nmrder  of  Mr.  McKenzie,  on  the 
Murray  River. 

A man  named  Entwistle  was  also  barliarously  murdered  by  the 
natives  Y^agan  and  Migegooroo,  Mr.  Phillips  and  Ensign  Dale  were 
wounded,  and  a great  deal  of  breeding  stock  destroyed.  Murders 
and  outrages  continued  frequently.  In  1833  Gaze,  a settler  at  the 
Canning,  was  killed  by  Yagan,  200  pigs  were  driven  away,  and  a 
soldier’s  wife  was  slain.  A soldier  was  speared  at  Clarence ; a 
white  woman  was  assaulted  by  Yhigau,  ami  two  men  were  killed  at 
Bull’s  Creek  by  the  same  notorious  chieftains,  who  appteared  to 
have  ec^ualled  Sitting  Bull,  of  the  Sioux,  or  Geroninio,  the  infamous 
Apache  desperado.  Migegooroo  was  taken  and  shot.  Kext  year  a 
soldier  was  killed  by  natives  in  the  Barracks  at  the  Upper  Swan. 
Mr.  Bland’s  cart  was  attacked  on  the  York  road,  and  Mr.  Soujjer 
speared.  An  attack  at  Greenmount  had  been  pireviously  made  on 
another  cart,  when  Beecham  was  killed  and  Chipper  severely 
wounded.  Budge  was  slain  at  the  Murray,  and  the  soldiers  were 
compelled  to  change  their  station  for  one  of  greater  security.  Many 
settlers  thought  of  abandoning  that  part  of  the  country  after 
iSTesbitt  and  Barron  had  been  treacherously  attacked  in  the  same 
locality.  Neslntt  was  put  to  a most  shocking  death,  Barron  barely 
escaping  with  three  spears  sticking  in  his  body,  while  Mr.  Layman 
was  killed  at  the  Vasse.  Captain,  now  Sir  James  Stirling,  with  a 
few  gentlemen  and  five  police,  had  a pitched  battle  with  the  blacks 
on  the  Muriay.  Three  of  the  police  were  unhorsed  by  the  first 
volley  of  spears,  Imt  were  rescued  by  ojjening  fire.  Ten  natives 
were  shot,  and  Captain  Ellis  received  a spear  wmund  in  the  tem]:)le, 
from  which  he  died  about  a fortnight  later.  The  lesson,  however, 
had  a salutary  effect  and  cowed  the  offenders. 

In  1837  we  find  the  natives  again  daring  and  ferocious, 
especially  about  York.  A soldier  was  barbarously  murdered  at 
Beverley.  A settler  was  slain  at  York  and  his  house  burned. 
Jones  and  Chidlow,  two  farmers,  were  killed.  A woman  and  her 
infant  were  speared,  and  the  house  burned  over  their  Ijodies. 

Difficult  it  is  now,  surrounded  by  the  comforts  of  civilised  life, 
and  secure  in  the  protection  of  a peaceful  community,  to  appreciate 
the  dangers  and  disheartening  outrages  of  warlike  lilacks,  whose 
descendants  now  crave  alms  in  spiritless  dependence  and  rags.  And 
yet  in  1839  there  occurred  a fight  between  two  rival  parties  of 
natives  in  the  streets  of  Perth  itself,  and  a little  earlier  they  broke 
into  a store  at  Fremantle,  an  enterprise  only  possilrle  to  wdiite  men 
now-a-days,  and  in  1833  the  Old  Mill,  still  standing  on  Point 
Belches  at  South  Perth,  w'as  looted  and  the  fioiir  stolen.  Eventually, 
in  face  of  repeated  murders  and  constant  ilepredatious,  retributive 
measures  were  taken,  and  condign  punishment  inflicted.  Two 
natives  were  hung  in  chains  in  1840  for  the  murder  of  Mrs.  Cooke 
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and  her  child,  ou  the  spot  where  the  deed  was  perpetrated.  The  earlv 
American  ];)ioneers  settled  tlieir  own  Indian  trouldes  with  a nuisket 
and  a shot  on  sigdit ; here,  gentler  methods  prevailed,  and  the  privi- 
leges of  a white  man’s  trial  were  allowed.  As  inevitahle,  the  black 
man  tinally  retired  l)eft>re  the  advance  of  the  white,  and  the  trouble 
died  out,  except  in  the  extreme  Nor’-West,  where  from  time  to  time 
evidences  of  the  old  leaven  still  crop  up  in  rare  occurrences 
of  s].)earing  and  treacherous  assault.  Western  Australia  is  now  as 
safe  a [ilace  of  resi<lence  as  the  heart  of  England  itself. 

(dovernor  Stirling  was  indefatigable  in  his  efforts  to  ascertain 
the  geographv  and  cajiabilities  of  the  new  colony.  Expeditions  were 
sent  out,  re])orts,  maps,  and  data  collated,  and  new  settlements  pro- 
jected. On  March  bth,  1830,  a militarv  station  was  established  at 
Port  Leschenault,  and  the  first  white  people  took  up  a temporary 
residence  near  Bunlmry.  Enormous  areas  of  land  wei'e  granted 
round  the  estuary.  We  find  Mr.  Latour  selected  103,000  acres; 
Janies  Henty  (name  famous  in  the  annals  of  early  Australia) 
received  09,000  acres ; W.  K.  Shenfon,  John  S.  Roe,  the  Surveyor 
Oeneral.  Mr.  Padlmry,  and  many  others  obtained  grants.  The 
Leschenault  settlement  was  one  in  name  only,  for  reasons  now 
unknown,  the  settlers  being  early  recalled. 

E(pially  unfortunate  was  the  Augusta  settlement,  founded  ]\fay, 
1830,  on  the  lianks  of  the  Blackwood  River,  within  a few  miles  of 
Cape  Leeuwin.  Here  the  river  presents  a magnificent  stretch  of 
water,  broad  and  deejj,  teeming  with  fish,  but  separated  from  the 
Southern  Ocean  by  a rocky  bar.  Land  was  cleared  and  fenced, 
buildings  erected,  wheat  and  rye  yilanted,  and  pioneering  prosecuted. 
But  food  ran  short,  the  schooner  from  the  Swan  River  with  rations 
failed  to  arrive,  and  a spirit  of  adventurous  enterprise  jJrompted  the 
residents  to  strike  out  further  afield  in  search  of  pastures  new;  and 
though  Augusta  lapsed  back  to  a state  of  nature,  the  settlement, 
phoenix-like,  appeared  again  at  the  Vasse,  whither,  in  1833,  Mr. 
Bussell  wandered  in  search  of  lost  cattle.  So  glowing  were  Mr. 
Bussell’s  rhapsodies  ou  his  new  discovery,  with  its  “ seas  of  waving 
grass  sloping  down  to  the  water’s  edge,”  that  Colonel  Molloy,  the 
(rovernment  Resident,  and  many  others,  exchanged  their  lands  for 
tracts  at  Busselton,  where  a permanent  and  prosperous  settlement 
was  speedily  established.  Among  early  arrivals  such  names  as 
Bussell,  Layman,  Heppingstone,  Turner,  Cooke,  and  Brockman 
appear.  The  only  sign  of  previous  occujtation  was  a spar,  sur- 
mounted by  a ban-el,  erected  by  the  Erench  in  1801,  on  the  site  of 
the  present  lighthouse. 

In  1831  King  G-eorge’s  Sound  was  given  up  as  a penal  settle- 
ment, and  that  place  was  included  in  the  jurisdiction  of  the  Colony, 
while  exploratory  expeditions  were  undertaken  to  connect  this  then 
isolated  spot  with  the  Swan  by  land. 

Very  eai-ly  was  the  choice  land  in  accessible  districts  all  taken 
up.  The  absence  of  roads  and  heavy  sand  caused  the  river  to 
become  the  chief  channel  of  transport,  and  compelled  fresh  comers 
to  purchase  from  original  holders  who  left  most  of  their  possessions 
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unimproved.  In  September.  1831.  a party,  under  Mr.  Dale,  went 
over  the  hills  and  founded  York  and  explored  the  Toodyay  Valley. 
This  year  160  aeres  of  Avheat  were  reaped  and  alxmt  dot*  acres  put 
under  cultivation  by  spade  labour  chiedy.  In  1832  a famine 
threatened;  salt  pork  sold  at  VTb  per  barrel,  dour  It'd,  per  lie,  and 
fresh  meat  2s. 

EA'er  in  the  forefront,  the  Press  dawned  upon  the  Cob)ny  with 
a manuscript  uewspajjer  in  May,  1832.  and  sold  at  3s.  6d.  per  copy, 
the  drst  printing  jiress  arriving  in  December  of  that  year.  A 
second  newspaper  Avas  started  Octolier,  1836. 

Discouraging  reports  sent  home  checked  immigration.  In 
1832  only  14  passengers  arrived,  and  73  in  1833  shoAved  little 
improvement.  At  the  end  of  1835  the  total  number  of  ships  that 
had  called  amounted  to  163.  tlie  imports  to  A394,095.  and  the  total 
passengers  landed  to  2,281.  Still,  the  struggle  was  manfully 
maintained ; development  of  natural  resources  ])roceetled  apace, 
and  as  GoA-ernor  Stirling  reported  to  Sir  George  Murray,  Secretary 
of  vState  for  the  Colonies,  " a dieerful  contidence  in  the  cpialities  of 
the  country  and  a general  belief  in  its  future  prosjierity  ” was 
uniA-ersally  held. 

January,  1832,  saw  the  first  sitting  of  the  LegislatiA-e  Council. 
So  unsatisfactory  was  the  condition  of  the  colonists  at  this  time 
that  a public  meeting  Avas  held  in  Pertli  calling  on  Captain  Stirling 
to  jAroceed  to  England  and  acquaint  the  Home  Government  with 
the  position  of  affairs. 

In  September,  CajJain  Stirling  sailed  (Captain  Irwin  taking 
his  place  at  the  helm  of  State)  and  after  tAvo  years  succeedetl  in 
obtaining  concessions  from  the  authorities  in  the  shape  of  •’  afford- 
ing further  protection  and  countenance  " Avith  a more  efficient  civic 
establishment,  doubling  of  the  military,  and  the  assurance  of  more 
regular  food  supplies.  Satisfaction  was  expressed  on  all  sides  and 
the  new  life  instilled  into  the  struggling  colonists  resulted  in 
expansion  and  couhdence.  Early  in  1834,  one  pound  notes  were 
issued  from  the  Commissariat  Office  to  meet  the  scarceness  of 
sjx'cie.  Little  indeed  could  those  pioneers  have  dreamerl  that 
beneath  their  feet  lay  dejiosits  of  virgin  specie  destined  for  export 
in  very  plenitude  of  superalnmdance.  ThirtA  -seven  liales  of  avooI 
AA'ere  exported  this  year.  Land  Avas  Avorth  little  outside  of  actual 
settlement  limits,  1,36U  acres  on  the  York  road  AA'ere  sold  at  6d.  per 
acre  in  1835  and  another  tract  of  3,0't0  acres  only  realised  41d., 
Avhile  eAves,  Avith  lamlis,  fetched  A'5  to  A'6  10s.  per  head  ; a pound 
of  meat  was  worth,  retail,  four  acres  of  land,  and  a pound  of  local 
flour  one  acre. 

Ten  years  of  colonial  existence,  Avith  hard  Avork  and  determined 
ehoi't,  wrought  its  sure  results.  In  1839  there  AA'ere  2,726  acres 
under  cultivation  ; the  poimlatimi  was  2,152  persons;  sheep,  21,038  ; 
cattle,  1,308;  the  colonial  reA’enue  was  just  under  A4, 000,  and  in 
1840  the  “ Shepherd”  sailed  for  London  laden  Avholly  Avith  colonial 
produce.  Land  was  still  cheap  ; 50-acre  allotments  at  York  Avere 
sold  in  1842  for  Is.  lOd.  per  acre. 
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On  the  twenty -first  anniversary  of  the  Colony  the  I'e venue  had 
slowly  nionnted  np  to  =£9,506,  while  the  expenditure  was  ^18,566 — 
not  altogether  as  good  a showdng  as  those  in  authority  tvished  to 
see.  And  now  that  exeinjdifieation  of  “man’s  inhumanity  to  man,” 
the  convict  system,  cast  its  shadow  athwart  the  young  Colony. 
Individual  effort,  tliough  long  pursued,  had  failed  to  result  in 
individual  wealth  ; the  majority  of  settlers  were  little  better  off 
than  when  they  started.  The  labour  (j^uestion  was  considered  to 
contain  the  solution  of  the  problem,  and  many  advocates  clamoured 
for  the  introduction  of  convicts.  In  December,  1834,  Albany  had 
]ietitioned  in  this  direction  and  l)een  derided,  but  in  succeeding 
years  it  was  recognised  that  something  must  be  <lone.  To  make  a 
long  story  short,  the  fervid  arguments  pro  and  con  and  their 
adherents  were  all  settled  by  the  startling  announcement  that  on 
1st  May,  1849,  Western  Australia  had  been  declared  by  Her 
Majesty  a penal  settlement.  The  convict  system,  as  far  as  its 
introduction  into  the  Colony  may  be  regrettable,  l_)ut  in  its  working 
out  it  was  manifestly  beiieficiah  On  1st  June,  1850,  the  first 
convict  ship,  the  “ Scindian,”  discharged  its  first  load  of  felons  at 
Fremantle.  Possilily  the  date  was  opj.iortruie,  for  in  the  following 
year  ca-me  news  of  the  gold  discoverit's  in  Victoria,,  followed  by  an 
alarming  exodus  of  popidation  that  the  Colony  could  ill  ati'ord. 
Transpoi’tation  ceased  in  January,  1808,  the  grand  total  of  convicts 
introduced  being  9,721  prisoners. 

One  after  another  new  industries  were  founded.  As  long  ago 
as  1844  Mr.  P.  Cliftf)!!,  of  Australind,  cut  and  carted  100  tons  of 
sawn  timl)er  to  the  beach  at  Bunlmry,  and  by  the  year’s  end  the 
settlers  had  250  tons  awaiting  ex]>ort.  The  first  steam  saw  mill  in 
the  Colony  waxs  that  erected  l)y  Mr.  Yelvertou,  in  1851,  at 
Quindalup  ; and  the  nucleus  of  the  Jarrah  and  Karri  hardwood 
trade  was  formed  at  this  time. 

Four  tons  of  Sandalwood  were  exj.iorted  in  1845  a.s  an  experi- 
ment, and  sold  at  £10  per  ton,  and  for  years  after  this  Sandalwood 
l>ocame  a medium  of  exchange  at  the  stores,  and  a ready  means  of 
sujiport  for  the  farmers  in  slack  times.  Of  nascent  industries,  the 
utilisation  of  the  guano  de[)osits  in  1848  first  called  for  attention. 
For  long,  prices  weie  unsatisfactory  and  profits  more  than  consumed 
11  the  winning,.  l)ut  to-day  the  Abrolhos  Islands,  off  Oeraldton,  are 
the  scene  of  busy  enterprise,  employing  many  men  and  ships  to  dig, 
load,  and  market  the  deposits. 

Dam])ier,  the  scientific  free-liooter,  had  ol)served  pearl  oysters 
in  Sharks  Bay  in  1699.  Then,  150  years  later.  Lieutenant  Helpinan 
discovered  several  clumps  of  shell  on  a shoal  in  the  same  locality. 
It  was  only  after  a passage  of  arms  between  the  Home  and  Colonial 
authorities  that  the  right  of  control  of  the  shell  tisheries  was 
decided  in  the  interests  of  the  public.  Up  to  1866  little  was  done 
to  establish  a shell  industiy.  The  expoid  in  that  year  reached  £6 
only,  chiefly  from  Nickol  Bay.  However,  1867  witnessed  a boom 
when  Mr.  Tays,  by  careful  search,  procured  several  tons,  estimated  at 
£1,000.  By  Deceml^er,  25  tons  were  won  and  the  expoid  for  the 
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year  stood  at  i'ood.  A pearling  fleet  was  equipped  iii  1868  and 
a successful  season  for  12  ships  resulted  in  an  export  of  shell  valued 
at  The  industry  was  now  established  tirinly. 

As  early  as  1861  Hour  was  exported,  a noteworthy  fact  in  the 
light  that  in  1896  the  Colony  imported  nearly  15.600  tons  to  meet 
the  requirements  of  a vastly  increased  population. 

The  early  sixties  show  a phenomenal  expansion  of  industry 
and  trade ; on  all  sides  vigour  and  enterjirise  brought  their  reward, 
From  l;95,789  in  1861,  the  exports  rose  by  successive  gradations  to 
AT92.635  in  1868,  and  the  Colony  in  the  latter  year  was  free  of 
public  delit.  Wool  drew  the  most  capital  to  the  Colony,  the 
export  reaching  ^£98.254  in  1868.  Wine  was  ex]i02’ted  in  small 
quantities,  and  a considerable  amount  consumed  locally.  Cotton, 
for  which  climate  and  soil  are  both  in  many  places  adapted,  was 
never  a commercial  success.  Like  sugar  elsewhere,  want  of  cheap 
labour,  and  not  white  at  that,  barred  profitable  prosecution.  With 
a po])idation  of  some  20,000  all  told,  small  capital  to  command, 
difficulties  of  transportation  and  distance  to  market,  it  must  be 
admitted  that  the  Western  Australians  had  achieved  marvels  in  the 
way  of  progress  and  developnmnt.  The  task  was  a formidable  one, 
worthy  the  mettle  of  those  to  whose  lot  it  fell  to  undertake  it. 
Truly,  the  best  c|ualities  of  the  English  race,  dormant  ].)erha]is 
amidst  the  comforts  of  old  country  life,  ar-e  seen  to  their  gi'eatest 
advantage  in  pioneering  work  across  the  seas,  in  the  STibjugation  of 
Natui’e  in  her  harshest  moods,  and  in  lu’inging  within  the  limits  of 
civilisation  new  heritages  for  the  children  of  the  Eiijpire. 

It  was  in  1855  that  the  question  of  Responsible  CTOvernment 
was  first  raised,  and  at  inteiwals  cropped  up  for  years.  In  1874  a 
petition  to  the  Imperial  Government  to  this  end  was  presented  and 
refused.  In  1889,  at  the  general  elections,  public  opinion  expressed 
itself  emphatically  in  favour  of  self-government,  and  a Constitution 
Bill  was  passed  and  sul)mitted  to  Britain. 

After  much  delay  the  Act  passed  both  Houses  of  the  Imperial 
Government,  and  received  the  Royal  assent  on  25th  June,  1890, 
the  news  bringing  general  rejoicing  throughout  Western  Australia 
and  her  sister  colonies. 

On  21st  October,  1890,  Sir  William  Roliinson,  the  Governor, 
proclaimed  the  new  constitution  at  Perth  amid  great  jululation.  On 
30th  December,  the  first  Parliament  under  Responsible  Goveni- 
ment  assembled,  with  the  Hon.  John  Forrest  as  Premier,  a position 
he  has  since  held  with  credit  and  honour.  At  this  time  the  white 
population  of  the  Colony  was  under  50.0()0,  coloured  population 
6,000,  Chinese  91  7. 

The  first  iliuistry  to  hold  office  under  the  new  Constitution 
consisted  of  -John  Forrest,  C.W.G.,  Colonial  Treasurer;  George 
Sheiiton,  Colonial  Seeretavy ; Septiuius  Burt,  Q.C.,  Attorney 
General ; William  Edward  Marmion,  Commissioner  of  Crown 
Lands ; Harry  Whittall  Venn,  Commissioner  of  Railways  and 
Director  of  Public  Works.  Although  changes  have  occurred  in  the 
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personnel  of  the  oi’igiiial  Cal)iiiet  from  time  to  time  the  Forrest 
admiuisti’atioii  has  remained  continuously  in  power.  Tlie  present 
Ministry  consists  of; — Rt.  Hon.  Sir  John  Forrest,  P.C.,  K.C.M.G., 
Premier  and  Colonial  Treasurer;  Hon.  F.  H.  Piesse,  Director  of 
Public  Works  and  Commissioner  of  Railways;  Hon.  George 
Throssell,  Commissioner  of  Crown  Lands ; Hoii.  H.  B.  Lefroy, 
Minister  of  Mines  : Hon.  R.  W.  Pennefather,  Attorney  General ; 
Hon.  George  Randell,  Colonial  Secretary,  Minister  of  Posts  and 
Telegraphs,  and  Minister  of  Education. 

Responsible  Government,  the  discovery  of  gold,  and  the  begin- 
ning of  our  present  national  prosperity  are  synchronous  one  with 
the  other.  Population  and  wealth  really  date  from  this  period,  and 
no  one  can  look  forward  to  the  future  with  feelings  other  than  those 
of  hope  and  couBdence. 

Perth,  the  capital,  has  grown  apace.  Buildings  of  In'ick  and 
stone  dotted  the  sides  of  St.  George’s  Terrace  in  the  earlv  thirties. 
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A brewery  was  established  in  1836,  followed  liy  a banli  in  1837  and 
tlie  commencement  of  the  Perth  church  in  1841. 

In  June,  1838,  tliere  were  granted  in  Perth  422  town  allot- 
ments and  15  sulnirban,  the  value  of  improvements  in  the  city 
being  estimated  at  A;50,U00,  and  in  Fremantle  =£28,000.  Twelve 
months  later  tlie  first  projiosal  for  assessments  for  improvement 
purjioses  was  mooted.  Perth,  as  it  ajipears  to-day,  Imilt  up  in  its 
present  handsome  appearance  ( princi|.ially  since  the  advent  of  the 
gold  seekers  a decade  ago)  is  now’  one  of  the  most  beautiful  capitals 
in  Australia.  St.  George’s  Terrace,  broad  and  smooth,  lined  with 
well-built  banks  and  structures  of  high  architectural  merir,  is  one 
of  tJie  streets  of  the  Continent. 

Cathedrals,  churches,  schools,  the  Post  Office  and  mass  of 
pulilic  offices,  the  Mint,  Oliservatory,  Museum  and  Free  Library  are 
worthy  of  special  admiration,  the  Perth  Railway  Station  being 
finer  than  anything  Sydney,  Melliourne,  or  the  moi’e  advanced 
capitals  of  the  East  can  boast.  Parks,  reserves,  and  public  gardens, 
the  lungs  of  the  city,  afford  breathing  spaces  for  the  people  for  all 
time,  providing  rus  in  urhe  at  one’s  office  door.  At  the  stores  and 
warehouses  may  be  obtained  every  commodity  of  every-day  life,  at 
reasonable  prices.  Numerous  hotels,  run  on  the  best  lines,  remind 
the  visitor  that  the  comforts  of  life  may  be  enjoyed  even  at  the 
antipodes.  But  the  glory  of  Perth  is  the  river  Sw'an,  on  the  banks- 
of  which  she  is  built.  Here  the  river  widens  to  a great  sheet  of 
water,  bounded  lyy  the  opposite  peninsula,  on  which  South  Perth 
extends  her  villa  residences  down  to  the  water’s  edge.  On  the  placid 
surface  a fleet  of  yachts  and  pleasure  boats  ply.  Steamboats  provide 
outings  to  scenes  of  interest  along  the  reaches  of  the  river,  while 
in  the  hottest  weather  the  sea-breeze  blows  cool  up  the  l>road 
channel  fi'om  the  Indian  Ocean.  Every  kind  of  sport  has  its 
devotees.  Australians  love  the  open  air,  and  cycling,  cricket, 
football,  tennis,  yachting,  and  last  but  by  no  means  least,  horse- 
racing, are  indulged  in  with  a vim  and  enthusiasm  peculiar  to  the 
dwellers  below  the  Southern  Cross. 
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If  to  outside  enterprise,  in  the  first  place.  Western  Australia 
owes  accurate  knowledge  of  its  topogra])hical  features,  since  its 
earliest  foundation  the  importance  of  examining  its  vast  interioi- 
was  never  lost  sight  of  on  the  spot.  Thirty  years  before  Burke  and 
Wills  lost  their  lives  East  in  Victoria,  while  crossing  the  Continent, 
systematic  exj>loration,  under  difficulties  and  hardships  unequalled 
anywhere,  was  being  undertaken  to  till  in  the  map  of  a million 
s(}uare  miles  that  was  at  that  time  an  absolute  blank.  Those 
pathfinders  of  the  wilderness,  pioneers  of  a country’s  commerce, 
have  writ  their  names  large  on  the  scroll  of  fame.  C(dlie,  Preston, 
Roe,  Dale,  Bannister  (who  first  opened  the  track  to  King  (jre<.>rge’s 
Sound),  Hillman,  Moore;  these  and  many  t.)thers  located  thc^  rivers, 
hills,  and  ftu’ests  in  the  thirties,  opening  u})  the  laud  ; valuatfirs  as  it 
were  of  the  national  estate.  In  1841,  after  six  lung  months,  Edward 
John  Eyre  accomplished  a iourney  that  ranks  amongst  the  highest 
feats  of  human  endurance.  Starting  from  Fowler's  Bay,  attended 
only  by  a single  companion  and  a l)lack  boy,  two  natives  murdered 
his  sole  friend  Baxter  and  stole  the  }(rovisions.  Eyre  iiud  the 
faithful  l)oy  were  left  with  hundreds  of  miles  ahead  and  4blbs.  of 
flour  and  four  gallons  of  water  to  do  it  with.  Nothing  daunted, 
the  tri]!  was  eventually  accomplished  after  incre<lible  hardshijis, 
and  Albany  reached.  Much  valuable  topographical  loie  was 
obtained.  What  Eyre  accomplished  in  half  a year  will,  it  is 
confidently  expected,  become  a matter  of  days,  almost  of  hours,  at 
no  very  distant  date,  when  a transcontinental  line  shall  have  liound 
Fremantle  with  bonds  of  steel  to  Adelaide  and  the  whole  of  Eastern 
Australia. 

W.  N.  Clark,  in  1841,  discovered  immense  karri  and  jarrah 
forests  West  of  Albany,  and  reported  on  their  value  to  the  State, 
commenting  also  on  the  fact  that  the  whole  whaling  industry  prose- 
cuted round  the  coast  was  solely  in  the  hands  of  the  American  ships, 
upwards  of  150  sail. 

Exploration  in  the  North  had  not  been  neglected.  Captain 
George  Gr-ey,  in  1839,  discovei'ed  and  named  the  Gascoyne,  Murchi- 
son, Irwin,  Greenough,  and  other  rivers.  Plaving  lost  his  boats, 
the  party  was  compelled  to  return  on  foot  to  Perth,  some  humlreds 
of  miles,  tattered,  torn,  and  exhausted.  This  led  to  the  establish- 
ment of  a settlement  adjoining  Port  Grey  at  Chanqiion  Bay,  now 
the  flourishing  town  of  Geraldton. 

In  1846  the  Gregory  brothers  visitecl  the  salt  lake  region  i>f  the 
interior,  first  seen  by  J.  S.  Roe  on  the  borders  of  the  Yilgarn  field 
in  1836.  Coal  was  discovered  at  the  head  of  the  Arrowsmith  river. 
Two  years  later  A.  C.  Gregory  found  a galena  lode  on  the  Murclii- 
son  river,  while  Governor  Fitzgerald  examined  and  named  the 
Geraldine  mine. 

In  1854  Robert.  Austin  explored  the  present  Murchison  Gohl- 
field  country,  and,  in  his  report  issued  subsequently,  stated  that  the 
country  around  Lake  Austin  and  Mount  Magnet  was  probaldy  “ one 
of  the  finest  goldfields  in  the  world.”  How  true  his  ])rophecy  was 
has  been  proved  by  actual  development  over  36  vears  later. 
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A.  C.  Gregory  cuiitiiiued  his  career  as  a pathfinder.  In  1856 
he  j(.>urneyed  from  the  ISTorthei-n  Territory  of  South  Australia  along 
Sturt’s  Creek  in  the  extreme  North-East  of  this  Colony  and  sur- 
veyed the  Denison  plains  South  of  the  present  Kimberley  Goldfield. 

F.  T.  Gregory  is  responsible  for  much  pastoral  land  added  to 
the  national  domain.  In  1857  he  exjdored  the  Murchison  country, 
and  the  following  year  the  Gascoyne.  In  1861  he  traversed  the 
back  country  near  the  head  waters  of  the  Ashl)urton,  Fortescue, 
DeGrey,  and  Oakover  Rivers,  inland  from  the  North-West  coast. 

Clarkson,  Dempster,  Harper,  Delisser,  Lefroy,  all  these  ami 
many  more,  hel|)ed  materially  to  fill  in  the  vacant  spaces  on  the 
map  of  Western  Australia.  Then  caine  C.  C.  Hunt  in  1864,  who, 
exploring  Eastward,  ]»assed  over  the  site  of  Coolgardie,  and  laid 
<lown  the  track  for  the  gold-seekers,  over  a quarter  of  a century 
later.  We  first  hear  the  name  of  John  Forrest,  our  present 
hon(.)ured  Prejuier,  as  an  explorer  of  note  in  1869,  when  he  made  a 
short  ex])edition  to  Lake  Bailee;  camped  on  the  summit  of  Mount 
Margaret,  in  vain  search  for  the  remains  of  the  lost  Leichardt,  and 
})assed  over  a region  rich  in  gold,  the  silent  solitudes  of  those  great 
]ilains  now  being  the  scene  of  busy  townshijis,  where  the  music  of 
the  stamps  denotes  em])loyment  and  jirosperity  to  thousands. 

Next  year  .lohii  Forrest,  accompanied  by  his  In'other,  success- 
fully accomplished  the  journey  from  Perth  to  Adelaide  via  Eucla, 
eclipsing  Eyre  as  to  time,  and  establishing  his  fame  as  an  explorer. 
Equally  imjiortant  in  results  was  Forrest’s  examination,  in  1874,  of 
the  s].)inifex  deserts,  traversed  hurriedly  by  Warburton,  East  of  the 
Murchison  to  the  border.  Careful  reports  and  close  inspection 
added  much  to  the  scant  knowledge  of  the  great  interior. 

Ernest  Giles  ranks  high  as  an  exjJorer.  His  incursions  into 
the  bush  were  lengthy  and  persistent.  Only  on  his  third  trip  did 
he  succeed  in  ojiening  up  the  suyiposed  desert  of  Central  Australia, 
a task  that  had  liattled  many  explorers  previously.  Camels  had 
superseded  horses  and  enabled  him  to  accomplish  one  waterless 
stage  of  325  miles  across  the  Great  Victoria  Desert.  The  Coolgardie 
country  was  traversed  and  Perth  reached  after  having  travelled 
2,575  miles  in  five  months. 

Alexander  Forrest  did  much  useful  work,  and  his  name  is 
imduded  on  the  roll  of  those  who  opened  up  our  grand  pastoral 
country.  Together  with  those  of  O’Donnell,  Carr-Boyd,  Stockdale, 
Johnston,  and  E.  T.  Hardman,  the  latter  mapping  and  locating  the 
auriferous  areas  of  Kimberley. 

In  1891,  David  Lindsay,  heading  an  expedition  fitted  out  by 
Sir  Thomas  Elder,  traversed  a distance  of  2,745  miles,  exploring  an 
area  of  80,000  square  miles.  The  Calvert  Ex])edition,  in  1896, 
experienced  fearful  hardships  in  the  desert  East  of  Roebourne,  leaving 
the  l)ones  of  C.  F.  Wells  and  G.  L.  .buies  as  sori’owful  mementoes 
of  the  invasion  of  Nature’s  forbidding  wastes.  Hubbe,  from  South 
Australia,  crossed  the  border  in  1896,  and  struck  across  to 
Coolgardie,  in  an  endeavour  to  open  up  a stock  route.  He  returned 
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bv  way  of  Eiiela  without  finding  iiuudi  possible  country.  David 
Carnegie,  in  the  same  year,  traversed  3,t)(.it)  miles,  with  a well- 
equipped  party,  leaving  civilisation  at  Lake  Darlot,  and  striking 
North-North-East  to  Hall’s  Creek,  in  the  Kimberley  Itistrict:  follow- 
ing the  border  thence  South  to  Lake  Macdonald,  a course  was  shaped 
for  Coolgardie.  It  w'as  proved  that  a stock  route  from  Kimberley  was 
impossible,  and  that  little  if  any  auriferous  country  existed  so  far 
East.  What  our  principal  explorers  delineated  in  long  lines  across 
the  map  has  been  rounded  out  and  amplified  since  1887,  when  gold 
brought  a great  influx  of  strangers,  bv  the  efforts  of  numerous 
private  parties  of  prospectors,  cvho  have  scoured  the  country  far 
and  wide  in  search  of  metalliferous  indications  ; nor  must  a meed 
of  well-earned  merit  be  left  nubestowed  upon  squatters  pursuing 
their  avocation  on  distant  and  isolated  runs,  and  who  have,  from 
time  to  time,  in  their  wanderings  plotted  and  charted  thousands  of 
si.piare  miles  of  our  vast  interior  territory.  The  history  of  Western 
Australian  ex})loration  forms  a whole  chapter  in  itself,  and  hands 
down  to  posterity  names  worthy  of  all  honour:  ot  pioneers, 
jiathfinders,  and  explorers,  the  embodiment,  of  British  pluck  and 
tt-nacity,  who  have  carved  a heritage  from  the  wilderness  for  the 
race,  and  stamped  their  names  for  all  time  ujjon  the  annals  of  their 
country. 

Periods  of  depression  had  been  tlie  lot  of  all  the  Anstralian 
colonies  at  various  times.  More  than  once  already  had  the  dark 
clouds  that  overhung  the  horizon  been  scattered  by  the  magic  of 
new-found  auriferous  wealth.  As  iu  Victoria,  so  in  Western  Aus- 
tralia, hitherto  the  Cinderella  of  the  colonies,  the  announcement  of 
gold  jjroved  the  talisman  that  accomjdished  in  less  than  a decade 
what  agronomic  pursuits,  subsidised  liy  the  l)onus  of  cheap  convict 
labour,  had  failed  to  do  in  over  half  a century.  From  the 
obscurity  and  comparative  |)overty  of  the  recent  past,  the 
Colony  has  sjirung  almost  at  a bound  to  a forefront  position 
in  the  rank  of  nations,  has  dazzled  the  world  with  the 
splendour  of  her  auriferous  resources,  has  opened  up  avenues 
of  commerce  and  iirosjierity  hitherto  not  even  di’eanied  of. 
and  has  disclosed  opportunities  for  the  protitalde  employment  of 
capital,  labour,  and  skill  to  a degree  only  limited  by  the  energy  and 
ability  of  those  to  whom  the  legacy  of  a beneficent  Providence  has 
descended.  Not  altogether  unsuspected,  but  certainly  ignored 
in  the  past,  it  was  found  that  Nature,  with  lavish  hand,  had  dov'ered 
the  Western  portion  of  the  island  continent  with  a jirofusion  of 
mineral  wealth  unsurjiassed  in  extent  in  the  known  world.  Seldom 
has  such_an  aggregation  of  capital  and  labour,  po])ulation  and 
commerce,  been  witnessed  as  has  within  the  past  few  years  con- 
gregated on  the  sandy  shores  (.)f  W’estei'n  Australia.  Sweeping- 
inland  Eastward  over  the  sterile  plains,  following  the  paths  of 
the  explorers  to  the  South  Australian  l)order,  undaunted  bv  the 
perils  of  the  inhospitable  bush,  the  barren  stretches  of  salt  lake  and 
dreary  spinifex,  the  waterless  wastes  of  desert  sand,  and  the  burning 
rays  of  a semi-tropical  sun,  those  argonauts  of  the  nineteenth 
century  have  founded  an  El  Dorado  in  a Sahara,  Inlnging  in 
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their  train  the  blessings  of  civilisation,  building  busy  cities  and 
startling  Uie  et'hoes  of  the  silent  wilderness  with  the  hum  of 
machinery  and  the  l>ustle  of  commerce.  And,  while  surprise  is 
often  expressed  that  discoveries  were  not  made  earlier  in  the  course 
of  numerous  explorations,  it  must  be  borne  in  mind  that  the  Colon\ , 
with  its  million  square  miles  of  territoiy,  was  inhabited  ordy  by  a 
mere  handful  of  |.»eo])le,  settled  along  the  more  favoured  regions 
near  the  coast;  that  the  interior  was  more  of  a terra  incognita  than 
h'eutral  Africa  : and  that  Nature,  with  compensating  hand,  had 
planteil  her  treasures  in  the  most  desolate  and  forbidding  2Jortion 
of  the  sterde  wastes  inland  from  the  coast. 

Ever  since  Victoria  had  been  “ujrlifted  in  a niglit,  as  it  were, 
to  tile  jiosition  of  a nation  and  a ijower  in  the  world”  by  the 
ex)doitation  of  her  gold  dej.iosits,  Colony 

had  been  jirosjiected  in  a desultory  way  Avith  intangible  results. 
It  was  not  until  1884  that  Mr.  Hardman,  the  Grovernment 
(jreologist,  by  his  discoveries  in  the  far  North,  placed  the 
embryo  industry  uixm  a practical  footing.  Expeditions  were 
e(|nip2»xl,  gold  was  found  in  quantities,  both  reef  and 

alluAual,  and  with  the  rush  of  iliggers  and  sjieculators  from 
the  Eastern  colonies  the  reign  of  jArosjierity  may  be  said 
to  have  actually  commenced.  The  Kimberley  Goldfield  was 
proclaimed  19th  May,  1886,  and  a Goldfields  Act  lAassed  by 
Parliament  in  that  year.  The  jxq.iulatii.m  increased  by  2,000  souls. 
Intense  excitement  jirevailed.  A rejierition  of  the  golden  days  of 
California.  ()f  Nmv  Zealand,  Victoria,  and  Queensland  was  expected, 
lo'sults  faile<l  to  fulfil  anticipations,  and  a disastrous  exodus 
ensued.  The  roads  Avere  streAvn  Avith  altaudoned  vehicles  and 
sup|>lies,  and  yet  this  rlevoted  band  of  diggers,  hopetul  as  the  miner 
ever  is,  undaunted  by  adverse  fortune  and  evil  times,  became  the 
nucleus  of  the  army  of  prospectors  that  scattered  to  the  Southward 
ainl  became  the  2)ioneers  of  the  Pilbarra,  Ashburton,  MAirchison, 
and  Eastern  Goldfiehls. 

And  Avhat  a transformation  was  effected  in  a few  brief  years! 
Thirst,  famine  and  fevnr — those  guardians  of  Nature’s  treasure- 
iiouse-  are  overcome.  In  the  wake  of  the  army  of  pioneers  there 
follows  a vast  cc.unmissariat  of  su|)pJies  for  the  men  at  the  front. 
Raihvays  biml  the  busy  hives  of  industry,  s[U’inging  up  like  magic 
in  the  interior.  Avith  bands  of  steel  to  the  groAving  jorts  of  the  sea- 
coast.  A fleet  of  vessels  from  all  quarters  of  the  glolie  is  freighted 
with  merchandise  for  the  new  West,  and  Bayley’s  rich  find  at 
Coolgardie  becomes  the  Mecca  of  the  treasure-seeking  pilgrims 
docking  inland  in  obedience  to  the  anri  sacra  fames  that  lies  inherent 
in  the  human  breast. 

From  the  liriefest  of  ]>aragraphs  Western  Australia  has  grown 
to  whole  ])ages  in  the  world’s  history. 

The  jAioneers  of  Kimberley,  scattered  afield,  with  ranks 
reinfoA’ced  bv  iidAnnturers  from  abroad,  opened  up  new  country  over 
hundreds  of  miles  of  territory.  Mallina  and  Pilbarra  Creek, 
Nullagine,  Marble  Bar,  Avith  its  barrier  of  mottled  quartz  and 
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jasper,  tlie  Shaw,  Oakover,  and  Niekol  yielded  up  their  riches.  Tlie 
great  Murehisoa  followed,  and  in  18h’2  the  gold  output  for  the  year 
totalled  .£226, 283,  an  increase  of  nearly  KtU  per  cent,  over  the 
preceding  year.  In  1892  the  world  was  electrified  by  the  news  of 
Baylev’s  rich  find  at  Coolgardie,  where  chunks  and  slabs  of  solid 
bullion  were  chopped  out  with  a tomahawk.  The  news  was  noised 
abroad ; from  every  camp  in  the  interior,  from  the  cities  of  the 
coast  land,  from  the  East,  from  America,  and  the  outside  worl  1, 
there  poured  forth  a steady  stream  of  eager  humanity,  rolling 
Coolgardiewards.  From  a collection  of  tents.  f>rush  humpies,  and 
blanket  shelters,  covering  the  dusty  ground  and  ]ieoided  by  a 
motley  array  of  diggers  in  every  garb,  there  sprang  a handsome  city 
wdth  wide  streets  and  well-built  structures,  like  a mushroom,  almost 
in  a night.  To-day  Coolgardie  will  compare  favourably  with  any 
city  of  its  size  in  the  rvorld —progressive,  up-to-date,  and  equipped 
with  all  the  comforts  and  amenities  of  civilisation  at  its  best. 

In  1895  over  fifty  million  pounds  were  subscribed,  chiefly  in 
London,  on  behalf  of  Westralian  flotations. 

Kalgoorlie,  first  known  a s Hannans,  after  its  founder,  l•ommeuced 
existence  in  June,  1898,  and  now  measures  its  gold  output  literally 
by  the  ton.  No  gold  camp  in  the  world  excels  the  charmed  circle 
of  which  Kalgoorlie  is  the  centre — acre  for  acre,  the  richest  known 
spot  on  earth.  The  bonanzas  of  Kalgoorlie  and  the  fortunes  they 
have  yielded  are  now  matters  of  history.  Memories  of  Virginia 
City  or  Johannesburg  are  recalled  in  the  career  (.>f  the  Coolgardie 
Prospecting  Company,  which  was  w'ound  uji  in  Octobei',  1898.  It 
was  formed  in  1893,  in  Adelaide,  to  send  Pearce  and  Brookman  to 
the  new  goldfields  of  the  West.  The  original  capital  was  10  con- 
tributing shai’es  of  £15  each  and  five  firlly  paid-up  shares.  The 
prospectors  reached  Coolgardie  and.  after  refusing  a claim,  jnisheil 
on  to  Hannans,  wdiere  they  staked  out  330  acres.  That  small 
1 eginning  resulted  in  the  possession  of  eight  mines,  viz.,  the  Crreat 
Boulder,  Lake  View  Consols,  Associateds,  Ivanhoe,  Lake  View' 
South,  bake  View  Extended,  and  Boulder  No.  1.  the  aggregate 
value  of  which,  at  the  date  of  winding-up  the  syndicate  five  years 
later,  was  £9,275,075.  The  amount  distributed  among  Adelaide 
shareholders  in  dividends  was  approximately  950.000  in  shares  and 
£3,421,000  in  cash,  making  a total,  wdth  the  then  value  of  the  mines, 
of  £13,646,750.  Since  then  values  have  expanded  enormously  and 
the  single  talent  I)uried  in  the  ground  has  yielded  millions. 

In  1895  the  revenue  of  the  Colony  rose  to  £1.438.717,  an 
increase  of  half  a million  over  the  jireceding  year,  while  the  popula- 
tion rose  to  101 ,000.  The  Colonial  Treasurer,  in  his  last  Budget 
Speech,  estimated  the  revenue  of  the  present  financial  year  af 
£2,795,480,  and  the  population  now  stands  at  170,000  persons. 

Grold-miniiig  is  now  our  chief  industry.  Out  of  the  track  of  the 
world’s  commerce.  Western  Australia  had  long  held  the  unenviable 
reputation  of  lieing  almost  incapable  of  supporting  a po])ulation  of 
any  importance.  Supplies  were  scarce  and  dear;  distance  from  the 
centres  of  civilisation  enormous,  and  means  of  transjiort  slow  and 
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inadequate.  Every  one  of  these  drawbacks  to  progress  has  been  met 
and  overcome  by  pluck  and  perseverance,  and  with  the  helpful 
encotiragement  of  a Grovernment  alive  to  the  importance  of  the 
issues  at  stake. 

To-<lay  the  visitor  to  the  goldfields  can  traverse  the  paths  of 
the  ])i(,)neers  in  an  express  train,  cam|)  on  the  site  of  their  early 
hardshi])s  in  a well-ap])oi]ited  hotel,  follow  the  windlass  and  cow- 
hide bucket  of  the  prospector’s  insecure  shaft  in  a safety  cage 
impelled  liy  the  most  Tiiodern  machinery,  and  can  witness  on  every 
hand  the  cosmos  achieved  liy  human  skill  and  enterprise  from  the 
chaos  of  Nature’s  raw  material  in  the  wilds  of  the  primeval 
desert. 

Western  Australia  has  achieved  its  growth  and  present  enviable 
position  within  the  memory  of  living  man.  There  is  still  alive  a 
small  handful  of  the  early  jhoneers,  to  whom  the  first  days  of  the 
G-olony  are  not  merely  a tale  re-told,  but  a personal  remembrance. 
Ill  this  brief  sj.ian  the  Colony  has  emerged  from  its  position  as 
merely  a portion  of  Terra  ^hisfralis  iiicoijnita,  and  has  become  an 
integral  part  of  the  British  Empire.  A network  of  steel  rails  now 
connects  the  more  settled  centres,  the  capital  and  jiriucijial  ports, 
with  the  newly  opened  districts  out  back.  There  are  1,349  miles  of 
railway  open  to  traffic  already,  with  more  authorised  for  construc- 
tion— about  one  mile  for  every  133  head  of  population.  The  gold- 
fields have  fieen  tapped,  and  the  old  difficulties  of  transportation 
have  vanished.  The  electric  wire  has  followed  close  on  the  heels  of 
the  jirosjiector,  till  it  is  now  possible  to  despatch  a cable  to  Europe 
direct  from  the  remote  mining  cauijis  on  the  frontier.  It  must  be 
reineml)ered  that,  consequent  on  the  mining  boom,  the  country  was 
flooded  with  po])ulation  alnnjst  without  warning ; cities  sprang  U2j 
like  magic  over  a vast  and  scattered  area  far  inland,  and  wdiile  pro- 
viding all  the  elements  for  successful  nation-building  on  a com- 
])rehensive  scale,  yet  threw  upon  the  Grovernment  a burden  of 
responsibility  requiring  almost  superhuman  efforts  to  meet  and 
overcome.  In  the  entire  absemte  of  surface  water,  wells,  dams,  and 
reservoirs  had  to  l)e  provided  everywhere,  while  in  all  the  growing 
centres  of  ]iopulation  throughout  the  length  and  breadth  of  the 
Colony,  buildings  have  had  to  be  erected  for  the  administration  of 
Government:  hospitals,  court-houses,  police  stations,  post  and  tele- 
graph offices,  railway  stations,  and  all  such  recjuirements  of  a civilised 
British  community  empire-building  afield.  The  face  of  the  country 
is  dotted  with  State  schools;  education  is  free  to  all;  over  14,000 
childi'en  were  (ui  the  roll  last  year  ; the  labourer  and  artisan  in  the 
bush  or  at.  the  front  can  educate  his  family  while  pioneering. 
Every  soul  of  those  tens  of  thousands  out  back  must  consume  a 
certain  cjuantit.y  of  fresh  water  daily  or  perish  ; Nature  having 
overlooked  the  point,  man’s  ingenuity  had  to  provide  a supply. 
Condensers  were  put  up  to  treat  the  brine  of  the  salt  lakes,  ten 
times  sal  ter  than  the  sea.  The  rivers  were  made  with  their  l)eds  of 
sand  on  top,  the  water  below.  In  1897-8,  a dry  year,  there  was 
needed  to  keep  the  railway  to  the  Eastern  Goldfields  open  55,440,000 
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gallons  of  water  in  42,000  traTelling  water  tanks  hauled  on  ordinary 
and  special  trains  at  an  expenditure  of  228,606  train  miles,  repre- 
senting ,£49,531.  To  supply  Coolgardie  and  the  surrounding 
country  with  water,  a gigantic  water  supply  scheme  is  now  being 
carried  out  by  the  State,  under  the  superintendence  of  the  Engineer- 
in-Chief,  Mr.  C.  Y.  O’Connor,  involving  the  construction  of  a dam 
forming  a lake  seven  miles  in  length,  the  laying  of  60,000  pipes, 
each  28ft.  long,  to  extend  325  miles  from  end  to  end,  the  contract, 
price  for  the  pipes  alone  being  £1 ,025,124. 

Jetties  and  harbours  have  been  provided  over  a coast  line  of 
1,200  miles,  the  principal  effort  in  this  direction  being  the  Fremantle 
Harbour  Works,  by  which  a port  has  been  made,  enalding  the 
leviathans  of  the  mail-carrying  lines  to  moor  with  safety  inside  the 
mouth  of  the  Swan  River.  The  design  is  to  make  Fremantle  the 
first  and  last  port  of  call  in  Australia,  the  Western  terminus  of  the 
proposed  transcontinental  railway,  a second  Vancouver  South  of  the 
equator.  Already  the  great  “ Barbarossa  ” of  the  North  German 
Lloyd  line  and  H.M.S.  “ Royal  Arthur,”  drawing  26ft.,  have  swung 
in  the  basin  and  tied  up  to  the  wharf.  One  and  a-half  million  culhc 
yards  of  solid  rock  have  already  been  blasted  out  and  dredged,  and 
the  works  are  being  pushed  on  to  a rapid  completion. 

No  country  in  the  world  offers  more  liberal  inducements  to  tlie 
actual  settler  than  Western  Australia,  where  land  is  practically 
given  free  to  the  man  who  will  honestly  endeavour  to  make  two 
blades  of  grass  grow  where  only  one  grew  before. 

Our  Foiest  resources  form  a national  asset  of  a magnitude 
hardly  realised.  Out  of  a total  of  47,400,000  acres  over  all  the 
colonies  upon  which  useful  marketable  timber  is  growing,  the 
forest  surface  of  Western  Australia  covers  24,400,000  acres,  or 
fully  one-half  of  the  total,  and  her  marketable  timber  now  growing, 
deducting  one-third  for  waste  in  sawing,  is  worth  no  less  a sum 
than  £124,000,000.  The  karri,  jarrah,  tuart,  and  other  hardwoods 
are  now  being  utilised  and  shipped  to  every  quarter  of  the  globe. 

Coal  is  being  mined  in  the  South-West;  the  locomotives  on 
the  State  railways  find  it  excellent  in  use.  Tin  and  copper  each 
add  their  quota  to  the  aggregate  of  wealth.  Even  diamonds  hare 
been  proved  to  exist  and  are  being  sought  for. 

What  the  future  holds  in  store  may  to  a great  extent  be  gauged 
from  the  record  of  past  achievement.  Our  auriferous  zone  stretches, 
with  but  few  breaks,  some  1,500  miles  from  North  to  South,  and 
nearly  200  miles  wide,  and  contains  17  declared  goldfields  covering 
a total  of  324,111  square  miles,  every  aci’e  of  which  is  under  the 
jurisdiction  of  a Warden,  with  courts  of  law,  ].)olice  protection  and 
efficient  government  provided  everywhere.  Truly  it  is  a noble 
heritage  ! Worthy  of  those  who  made  it ; worthy  the  best  traditions 
of  the  race  which  is  so  faithfully  carrying  out  the  obligations  of  the 
trust  imposed  on  it  in  the  development  of  so  great  a I'esponsibilitv  ; 
worthy  to  rank  as  one  of  the  brightest  gems  in  the  Imperial  diadem 
of  our  beloved  Queen. 


FACTS  AND  FIGURES. 


POPULATION. 


Population. — Aithough  Western  Australia  occupies  one- 
third  the  area  of  the  entire  continent,  her  pojiulation  is  the  smallest 
of  the  groui).  Commencing  in  1830  with  1,767,  ive  find  the 
decennial  returns  as  follows: — 1840,  2,311;  1850,  5,886;  1860, 
15,227:  1870,  25,084;  1880,  29,019;  1890,  46,290.  After  this 
year  the  advance  is  much  more  rapiii,  consequent  upon  the  inhux 
of  the  gold-seekers.  Thus,  17,008  people  were  added  to  the  popu- 
lation in  1894,  an  increase  of  26T4  per  cent.;  19,163  in  1895,  or 
23'35  pel’  cent.,  hringing  the  total  to  101,235.  This  was  eclipsed 
in  1896,  when  the  increase  mounted  to  36,711,  or  36'26  of  the 
whole;  1897  is  responsilde  for  23,978  of  an  increase,  or  17'38  per 
cent.  The  po])ulation  in  1899  was  171,022,  an  increase  of  1‘72  per 
c mt.  There  are,  and  always  have  lieen.  more  males  than  females 
in  Western  Australia,  the  proportions  varving  widely.  The  first 
record  dates  from  1837,  when  the  number  of  females  was  62T3  to 
every  1(.)0  males.  In  1858  it  sank  to  dV'SO,  the  convict  system,  no 
doubt,  being  accountable  for  the  disproportionate  ratio.  Kising  to 
74-33  in  1889,  it  fell  to  the  lowest  point  ever  touched,  42-28  in 
1896,  when  the  country  was  hooded  with  gold-seekers  and  miners. 
The  ])roportions  are  ai.lj listing  themselves  slowly  and  steadily,  the 
figures  for  1899  showing  an  increase  per  cent,  of  4-74  for  females 
against  only  0-21  for  males,  the  births  of  female  children  exceeding 
tliose  of  males  l.yv  596,  and  the  excess  of  arrivals  over  departures  of 
females  lieing  940  against  an  excess  of  departures  over  arrivals  of 
males  of  887. 

(3f  Chinese  we  have  few,  the  number  on  31st  December, 
1898,  being  1,876,  and  the  number  is  clecreasing,  there  being  a 
decrease  by  death  and  emigration  during  1898  of  61.  The  per- 
centage of  Chinese  to  total  population  is  Tl2  per  cent. 

Births,  Deaths,  and  Marriages. — For  1898  the  figures  run — 
Births,  4,968,  or  29-38  jier  1,000  of  population  ; deaths,  2,716,  or 
16-05  per  1,000;  marriages,  1,674,  or  9-89  per  1,000.  In  1899 
there  were  5,224  liirths  and  2,384  deaths,  sho-wiug  an  excess  of 
births  over  ileaths  of  2,840.  For  1898  Western  Australia  had  the 
highest  rate  in  births,  deaths,  and  marriages  in  comparison  with 
all  other  colonies  of  the  Australasian  group.  Compared  with 
European  countries,  the  Australian  death-rate  is  very  low. 
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FINANCE. 

The  revenue  uf  the  Colony  for  the  year  1889  amounted  to 
A442,725.  Ten  years  later,  in  1899,  the  revenue  for  the  hnaiieial 
^ear  ended  30th  June  amounted  to  4:2,478,811,  and  for  the  calendar 
year  to  42.633,081.  The  amount  derived  from  taxation  was 
4947,222  or  35'97  jier  cent,  of  the  wliole,  V)eino'  derived  chiefly  from 
Customs.  The  other  sources  of  revenue  were  contributed  as 
follows; — Laud.  4132,470  or  5'03  per  cent. ; Mining.  495,214  or 
3'62  ].ier  cent.;  Pulilic  Works,  41,152,124  or  43'75  per  cent.; 
Postal  and  Telegraphic,  4203,972  or  7'75  per  cent. ; other  sources, 
4102,079  or  3'88  per  cent.  This  works  out  at  4l5  11s.  lOd.  per 
head  of  mean  ]iopulatiou,  of  which  Customs  and  Excise  are  respon- 
sible for  45  3s.  4d. 

The  ex]jenditure  for  1899  amounted  to  42.396,448  or 
414  3s.  lOd.  per  head.  Comparing  the  Revenue  and  the  Expendi- 
ture, it  will  be  seen  that  the  Colony  is  not  only  living  well  within  its 
means  but  has  a handsome  lialance  on  the  year’s  transactions. 

Public  Works  and  Railways  have  alisorbed  a la.rge  percentage 
of  both  revenue  and  loan  money ; in  fact,  during  the  year  ended 
30th  Septemljer,  1897,  out  of  a total  jjublic  expenditure  of 
43,039,757,  this  dejiartment  is  responsible  for  the  outlay  of  nearly 
half,  and  in  the  two  years  1896-98  the  CTOverumeut  expended  on 
public  works  no  less  a sum  than  five  millions  of  pounds.  The  total 
of  loan  moneys  expended  to  30th  June,  1898.  liy  the  Works 
Department  amounts  to  48,583,750,  of  which  Railways  al)sorbed 
45,931,472,  with  over  a million  for  Harbours  and  Rivers  Imjn'ove- 
nients. 

Looking  at  the  credit  side  of  the  ledger,  the  railway  system 
earns,  after  paying  all  working  expenses,  a net  profit  greater  than 
the  Colony  has  to  pay  for  interest  on  the  capital  expended,  and 
allowing  for  sinking  fund  besides.  In  other  words,  our  large  loan 
account  falls  lightly  on  our  small  population,  for  the  reason  that  it 
is  mainly  spent  on  reproductive  works. 

The  ]mbli<'  debt  of  Western  Australia  outstanding  on  31st 
December,  1899,  amounted  to  410,512,348;  the  accrued  sinking 
fund  to  4338, 65ti,  leaving  a net  indebtedness  of  .41t),173,698,  or 
459  9s.  9d.  per  head  (.)f  estimated  po|:)ulation.  Of  the  del)t,  432,50t» 
V'ears  interest  at  6 pier  cent.,  483,100  at  5 jier  cent.,  479,700  at  4^ 
}>er  cent.,  44,082,96(1  at  4 per  cent.,  41,263,630  at  3|  pier  cent., 
471,000  at  Sj  per  cent.,  and  44,875,473  at  3 ]ier  cent.,  an  average 
rate,  over  all,  of  3'49  pjer  cent. 

It  must  lie  remembered  that,  within  the  last  few  years,  tens  of 
thousands  of  pieojile  have  flocked  into  the  country  and  scattered 
over  a vast  area  unprepiai’ed  for  their  I’eception,  necessitating  an 
immediate  equipiment  at  great  cost  of  pmlflic  works,  railways, 
harbours,  water  siqipJy,  and  other  pressing  needs  wherever  settle- 
ment had  taken  root.  The  loan  money  has  been  expiended  for  the 


jirosecutiou  of  works  of  a permanent  character,  by  which  sncceed- 
ing  generations  will  be  largely  beiiehted,  and  from  which  returns 
are  fortln-nming,  and  will  increase,  with  access  of  population, 
steadily,  es[)ecially  in  the  case  of  the  railways  and  the  Coolgardie 
Water  Scheme. 


MONETARY  INSTITUTIONS. 

Royal  Mint. — The  Perth  liranch  of  the  Royal  Mint  was 
opened  for  the  coinage  of  gold  on  'iOth  June,  I89b.  and  is  now  in  a 
position  to  deal  with  an  annual  coinage  of  <£3,()0t),()U0.  Special 
facilities  are  ju'ovided  Iw  the  Grovernment  in  the  matter  of  carriage 
and  gold  escort  on  parcels  consigned  to  the  Mint.  The  amount  of 
gold  received  at  the  Mint  up  to  31st  December,  1899,  was 
2U9,306ozs.  4dwts.  19grs.,  the  largest  amount  deposited  in  any 
one  month  being  42,321ozs.  lldwts.  in  August. 

Banks. — There  is  in.)  State  I)ank,  so-called,  in  Western  Aus- 
tralia. In  1894  the  Agricultural  Bank  was  established  by  Act  of 
Parliament,  under  which  advances  are  made  to  actual  settlers  for 
the  purpose  of  effecting  improvements  on  land  not  otherwise 
encumbered.  Advances  are  paid  proportionately  as  improvements 
are  effected,  and  all  loans  have  a currency  of  30  years,  at  5 ])er  cent., 
the  borrower  repaying  the  principal,  after  five  years  have  elapsed, 
in  5(.)  half-yearly  instalments. 

There  are  six  banks  of  issue  operating  in  the  Colony,  as 
follows  ; — 

Western  Australian  Bank,  head  office,  Perth,  with  27  offices  in  the 
Colony;  commenced  business,  1841. 

National  Bank  of  Australasia,  Liiiuted,  Mellrourne,  9 offices ; com- 
menced, IHtJti. 

Union  Bank  of  Australia,  Limited,  London,  18  offices ; commenced, 
1878. 

Bank  of  New  South  Wales,  Sydney,  4 offices;  commenced,  1882. 

Commercial  Bank  of  Australia,  Limited,  Melbourne,  (i  offices ; com- 
menced, 1888. 

Bank  of  Australasia,  London,  7 offices;  commenced,  1894. 

It  is  interesting,  from  an  historical  stand] )oint,  to  note  that  a 
local  bank  was  first  established  in  the  Colony  in  January,  1837, 
with  a capital  of  ^10,000.  It  opened  for  public  Imsiness  in  June, 
and  12  months  later  declared  a dividend  of  I4b  per  cent.  In  April, 
1841.  a proposition  to  transfer  its  Imsiness  to  the  Bank  of  Austral- 
asia was  carried,  and  that  bank  opened  its  doors  to  the  public  in 
May  of  that  year,  simultaneously  with  the  issuing  of  the  prospectus 
of  the  present  Western  Australian  Bank.  The  Bank  of  Australasia 
withdrew  from  the  Colony  some  years  afterwards. 

In  1898  the  note  circulation  of  the  six  banks  was  ^6330, 673 
and  their  total  average  liabilities  ^£4,037, 252,  as  against  which  the 
coin  and  Imllion  on  hand  amounted  to  ^1,827,244  and  the  total  assets 
to  ,£5,429,479.  The  total  paid-up  capital  for  all  banks  of  issue  oper- 


atins^  ill  the  Cohniy  on  31st  December,  1898,  was  ^10,2(t8,953.  As 
for  rate  of  dividend  last  declared,  the  Western  Australian  Bank 
ranks  as  premier,  with  a rate  of  17^  per  cent.,  the  rest  ranging-  from 
9 per  cent,  to  2 jiercent.  per  aiimmi.  The  judg-ment  and  iiitelligeiice 
observed  in  carrying  on  the  banking  business  of  the  Colony  have 
gone  far  to  minimise  any  effects  from  overtrading  that  may  have 
occurred  as  a result  of  the  late  mining  boom  and  the  over-intlatioii 
of  values  consequent  upou  it. 

Savings  Banks. — The  only  Savings  Banks  in  Western  Australia 
are  those  in  coimectioii  with  the  Post  Office.  Every  facility  is 
afforded  to  the  working  classes  and  the  poorest  to  exercise  thrift  by 
the  iiivestment  of  their  savings  safely  and  profitably  in  the  various 
branches  of  this  bank  scattered  over  the  Colony.  Interest  at  the 
rate  of  =£3  jier  centum  is  allowed.  Deposits  may  be  made  from  Is. 
upwards  to  £150  in  one  year,  with  an  allowable  total  to  each 
depositor  of  £600  in  all. 


The  table  below  will  show  the  growth  of  the  Post  Office 
Savings  Bank  year  by  year  for  the  last  ten  years,  its  expansion,  and 
])reseut  status : — 


Year. 

No.  of 
Offices. 

Deposits 

received. 

Excess  of 
Deposits 
over  Witli- 
dniwals. 

Interest  for 
the  jear. 

No.  of 
Accounts. 

Balance  due 
Deiiositors  end 
of  year,  with 
Interest. 

£ 

£ 

£ 

£ 

£ 

1«89  ... 

19 

18,697 

253 

1,084 

2,965 

32,146 

1890  ... 

20 

21,5.52 

1,353 

1,115 

3,014 

5 

1891  ... 

20 

38,498 

10,1.51 

1,413 

3.564 

46,1M 

1892  ... 

20 

.54,610 

13,9.52 

1,856 

4,443 

61,989 

1893  ... 

23 

39,211 

11,775 

1,160 

4,745 

74,925 

1894  ... 

24 

146,.387 

62,878 

3,51.5 

6,310 

141,319 

1895  ... 

24 

217,930 

74,250 

6,24.5 

8,374 

221,815 

1890  . . 

31 

.52(.101.5 

228,271 

10,523 

16,160 

460,610 

1897  ... 

38 

1,068,322 

378,138 

17,334 

26,317 

S56,083 

1898  ... 

55 

1,231,637 

189,117 

26,8.56 

29,791 

1,072.0.57 

1899  ... 

59 

1,057,023 

14,274 

29,848 

29,371 

1,116,178 

Life  Assurance. — There  are  seven  life  assurance  companies 
operating  in  the  Colony.  During  1898,  the  last  year  for  which  the 
figures  are  availalile,  3,045  policies  were  issued,  covering  an  assur- 
ance of  £627,344  14s.  2d.,  with  annual  premiums  of  £21.155  13s.  6d., 
in  addition  to  263  endowments,  assuring  £18,730,  with  £993  18s.  6d. 
in  annual  preiniiims.  On  31st  December,  1898,  there  were  14,178 
assurance  policies  and  1,181  endowment  policies  in  force  in  the 
Colony,  covering  respectively  £8,081,061  9s.  2d.  and  £65.722  10s.  2d., 
and  one  annuity. 

Friendly  Societies. — These  make  a strong  showing  in  the 
Colony,  and  are,  generally  speaking,  in  a flourishing  financial 
j)Osition.  In  all,  there  are  15  of  these  societies  with  68  branches 
and  4,543  members,  enjoying  a total  income  of  £15,557  Is.,  and 
expending  £12,975  17s.  Id.,  their  capital  hieing  £35,409  9s.  6d. 
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These  figures  ai-e  for  tlie  year  1898,  and  tlie  following  table  shows 
their  distribution  : — 


i No. 
Mem- 
bers. 

Income, 

1898. 

Expendi- 

ture, 

1898. 

Capit<il 
at  end 
1898. 

Manchester  Unity  r.O.(.».F. 

907 

£ 

3,75.7 

£ 

3,076 

£ 

16,559 

Independent  Order  of  Kechahites 

427 

1,222 

1,148 

9,970 

Miliernian  Australasian  Catliolic  benefit 

276 

790 

6.7.7 

1,319 

Society 

Sons  of  Temperance 

141 

377 

353 

656 

i.o.o.r 

76 

327 

367 

119 

Ancient  Order  of  Foresters 

,S()J 

2,666 

2,077 

2,335 

United  Ancient  Order  of  Druids 

367 

1,242 

1,102 

1,025 

Protestant  Alliance  Society 

34( ) 

1,.713 

1,220 

1,075 

Irish  National  Foresters  ... 

1.77 

493 

410 

450 

Grand  United  Order  of  Oddfellows 

1S() 

564 

.746 

28S 

Austi-alian  Natives’  Association... 

.704 

1,S9K 

1,507 

1,331 

G.U.O.  of  Free  Gardeners 

304 

6S2 

510 

275 

Building  Societies.-  -There  are  nine  Building  Societies  in 
the  Colony — tlii-ee  in  Perth  and  one  each  in  Fremantle,  Geraldton, 
Albany,  Northam,  Bunbury,  and  (luildford  the  oldest  having- 
l>een  established  in  Perth  in  1882. 


TPtADE  AND  COMMERCE. 

Imports  and  Exports.  Tn  1898  the  value  of  the  goods 
imported  in  Western  Australia  was  .fi-5.241,98.') ; that  of  goods 
e.xported  being  T:4,9<)t).006,  showing  an  excess  (»f  Im].)orts  over 
Exports  of  .£'281,959  ; the  total  value  of  external  trade  thus  being 
£19,201,971.  The  largest  proportion  of  trade  was  with  the 
Australasian  Colonies  and  the  United  Kiingdom.  Per  head  of  the 
population,  the  average  value  of  the  Imports  was  £30  19s.  4d.,  of 
the  Exjiorts  £29  Os.  Id.,  of  total  trade  £00  5s.  5d. 

Of  the  total  trade  done  42-59  per  cent,  was  with  the  United 
Kingdom,  51-04  wdth  the  Australasian  Colonies,  2-98  with  other 
British  possessions,  and  3-39  with  Foreign  countries. 

The  ])rincipal  Imports  for  1898  were  : Machinery,  £799,724 ; 
Textile  Fabrics  and  Dress,  £085,807  ; Food  and  Drink,  £1,770,459  ; 
Metals  and  Minerals  (excluding- Gold  and  Silver),  £358,942;  Live 
Animals,  £203,099.  The  principal  Exports  were  : Gold,  £3,990,098  ; 
Wool,  £287,731;  .larrah,  £189,741  ; Karri,  £130,371  ; Pearl  Shell. 
£78,784  ; Sheep  Skins,  £39,278  ; Kangaroo  and  Opossum  Skins, 
£5,207,  and  Coal  £25,827. 

In  1899  the  value  of  the  goods  imported  into  Western 
Australia  was  £4,473,532,  that  of  goods  exported  being  £6,985,042, 
showing  an  excess  of  exports  over  imports  of  £2,512,110,  the  total 
value  of  external  trade  thus  being  £11,459,174. 
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The  Union  Bank  of  Australia,  Ltd.,  Perth. 


The  Bank  of  New  South  Wales,  Perth. 
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The  lar”-est  pro[jortioii  uf  trade  was  with  tlie  Australasian 
Colonies  and  the  United  Kingdom. 

Per  heail  of  the  |iopulation,  the  average  value  of  imports 
was  i;26  9s.  9Uh : of  exY)orts,  A'41  7s.  3^d. ; of  total  trade, 
£67  17s.  Id. 

Of  the  total  trade  done  46'46  per  cent,  was  with  the  United 
Kingdom,  45'81  Avith  the  Australasian  Colonies,  odO  with  other 
British  possessions,  and  -I'HS  with  foreign  countries. 

The  principal  exports  Avere : — Gold,  £5,451,368:  avooI, 
£423,296;  jarrah,  £375,433 ; karri,  £177,622 : ores  (copper  and 
tin),  £64,615;  pearl  shell,  £90,647;  skins  (sheep),  £43,816; 
kangaroo  and  opossum  skins,  £18,122  ; and  coal,  £45,283. 

The  principal  imports  AA'ere  : — Machinerv,  £409,282;  railAA'ay 
plant,  £139,867;  sugar,  etc.,  £116,485;  live  stock,  £195,513; 
liardAvare,  £189,775  ; and  apparel  and  drajierv,  £465,470. 

MANUFACTUKES. 

^Manufacturing  and  Industrial  enterjirise  in  Western  Australia  has 
ever  had  the  support  and  encouragement  of  the  GoA’ernment  of  the 
Colony.  According  to  the  latest  returns  available  we  hnd  that  in  our 
very  limited  community  of  170,000  persons  all  told,  and  with  a home 
market  of  the  most  recent  creation,  the  Colony  in  1897  possessed 
487  industrial  establishments,  employing  9,689  hands  in  all,  9,265 
lieing  males  and  424  females ; while  for  the  year  1898  a steady  increase 
is  to  be  seen  in  an  advance  to  595  establishments,  employing 
9,895  persons,  9,253  males  and  642  females.  Thus  218  more  females 
AA'ere  enjoying  wages  in  the  latter  year,  an  increase  of  OA'er  50  per 
cent.  There  are  in  the  Colony  19  flour  mills,  Avhich  during  the  year 
turned  438,265  bushels  of  wheat  into  8,460  tons  of  flour  ; 53  aerated 
water  and  cordial  factories,  employing  328  hands,  and  turning  out 
890,135  dozens  of  Avaters  and  15,892  dozens  of  cordials;  27 
Itreweries,  AA'liich  breAved  3,278,008  gallons  of  beer  and  stout;  13 
boot  and  shoe  factories  finished  and  made  locally  207,957  pairs  of 
I loots  and  shoes,  and  190,891  pairs  of  uppers  : lirickworks  and 
potteries  to  the  number  of  32  manufactured  26,810,900  bricks, 
employing  314  peojde  to  do  it ; 35  saw  mills  at  work  in  the  forests 
gUA'e  employment  to  2,961  hands,  1,410  horses,  and  905  bullocks, 
Avho  assisted  to  produce  103,042,991  super,  feet  of  timber.  The 
Colony  possesses  seven  electric  light  Avorks,  Avhich  su].iplied  during 
the  year  459,847  Board  of  Trade  units  of  electricity,  the  laud  and 
plant  representing  an  investment  of  £68,385.  Albany,  East 
Fremantle,  and  East  Perth  are  the  sites  of  three  gas  works,  which 
supplied  56,988,680  cubic  feet  of  gas,  laud  and  plant  being  valued  at 
£77,310 ; seA'en  soap  and  candle  AA'orks  output  20,381cAvt.  of  soap 
and  l,l69,4751bs.  of  candles,  the  value  of  the  output  being  £35,813  ; 
three  tobacco  and  cigar  manufactories  operated  upon  77,1611bs.  of 
imported  leaf  and  manufactured  67,47 71bs.  of  tobacco,  583,275 
cigars,  weighing  22,8551bs.  and  585,000  cigarettes,  or  1,31 61bs. 
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POSTS  AND  TELEGRAPHS. 

Post  Offices. — Western  Australia  is  spleinlidly  equipped 
over  its  great  area  witli  all  tlie  niodern  facilities  for  receiving  and 
despatching  mails,  cables,  and  telegrams.  In  1889,  there  wei’e  82 
])Ost  offices  in  the  Colony;  in  1898,  there  were  171  offices  that 
handled  24,t)81,439  letters,  papers,  etc.,  in  all.  The  Colony  entered 
the  Postal  Liiion  in  1891,  the  charge  on  foreign  letters  being 
reduced  from  6d.  to  21d.  per  |oz.  NeAvspajiers  within  the  Colony, 
under  certain  limitations,  go  free.  The  interc.'olonial  jiostage  is  2d. 
per  loz. 

Money  Orbers. — The  amount  of  money  received  and  sent 
away  annually  under  this  head  constitutes  a large  sum,  and 
embraces  transactions  with  16  different  countries,  including  Hong 
Kong,  Singapore,  and  Mauritius.  The  number  of  money  orders 
des])atched  has  increased  from  6,557  in  1889,  covering  A25,129,  to 
231,387  in  1898,  of  the  value  of  ,i;888,389,  and,  per  contra,  the 
orders  received  run  from  3,227  for  ^010,410  in  1889  to  80,784  for 
A330,597  in  1898.  In  1898,  there  were  20,771  less  orders  sent 
out  of  the  Colony  than  in  1897,  equal  to  ^171,139  ; while,  during 
the  same  periods,  the  amount  of  money  sent  into  the  Colony 
increased  betw'een  1897  and  1898  by  20,356  orders  for  =£83,207. 
This  gratifying  result  is  due  to  the  fact  that  the  miners  and  others 
wdio  came  to  spy  out  the  land  have  got  a hold,  and  instead  of  remit- 
ting their  savings  to  their  families  elsewhere,  are  l)ringing  their 
wives  and  families  over  to  the  land  of  their  adoption  and  keeping 
the  money  in  the  Colony. 

Telegraphs. — The  Western  Australian  Telegraj:*!!  System 
belongs  exclusively  to  the  Government,  and  is  worked  in  connection 
with  the  Post  Office.  The  number  of  telegraph  stations  has 
increased  from  42,  wdth  2,961  miles  of  line  and  3,546  miles  of  wire, 
dealing  with  197,587  messages  received  and  sent  in  1889,  to  147 
stations,  wdth  5,886  miles  of  line  and  8,660  miles  of  wdre,  dealing 
with  a total  of  1,178,928  telegrams  and  cables  handled  in  1898. 

Cable  communication  is  available  from  Western  Australia  to 
Europe,  either  direct  by  Roebuck  Bay  or  by  Adelaide  and  Port 
Darwin.  Roebuck  Bay,  2,491  miles  from  Eucla,  on  the  South 
Australian  l)order,  is  the  station  where  the  alternative  cable  of  the 
Eastern  Extension  Calde  Com])any  from  Baniowangie  is  landed. 
The  distance  vid  Roebuck  Bay  is  : — 

Perth  to  Roebuck  Bay  ...  ...  ...  1,485  miles. 

Roelmck  Bay  to  Banjowangie  . . . ...  970  ,, 

Baniowangie  to  London  ...  ...  9,841  ,, 


12,296 
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The  Bank  of  Australasia,  Perth. 


General  Post  OflTiee,  Perth. 


And  via  Port  Darwin  : — 

Perth  to  Encla  ...  ...  1,006  miles. 

Encla  to  Adelaide  ...  ...  1,000 

Adelaide  to  Port  Darwin  ...  2,134  ,. 

Port  Darwin  to  Banjowangie  ...  1,150  ,, 

Banjowangie  to  London  ...  9,841  ,, 


15,131  „ 

Telephones. — The  Telephones  have  increased  from  97  sul)- 
scribers  (inclnding  Groverument  Departments)  with  80  miles  of 
wire  in  1889.  to  1,915  subscribers  with  2,099  miles  of  wire  in  1898. 

EDUCATION. 

The  State  System  of  Education  in  Western  Australia  is  con- 
fined at  present  to  Elementary  Schools,  the  Secondary  Schools  lieing 
entirely  in  the  hands  of  private  establishments.  The  Perth  High 
School,  however,  receives  a Government  sulisidy ; but  it  is  not 
under  the  control  or  insjtection  of  the  Educatitm  Department,  being- 
governed  by  a Board  appointed  by  the  Governor  in  Council.  In 
addition  to  three  Scholarships  of  ^50  a year  each,  tenable  at 
Secondary  Schools  for  two  years,  the  State  offers,  annually,  10 
Government  Exhibitions,  which  are  money  prizes  of  ^£25  and  All  5, 
and  12  or  more  Bursaries  of  AlO  each  for  competition  amongst 
children  attending  Elementary  Schools,  to  be  held  for  a year  at 
such  schools. 

Western  Australia  has  no  University,  liut  examinations  are 
held  periodically  in  Perth,  under  the  auspices  of  a committee 
appointed  from  the  Adelaide  University.  The  Christian  Brothers 
have  a branch  College  in  Perth,  and  there  is  also  a Scotch  College, 
from  both  of  which,  as  well  as  from  the  High  School,  boys  are  sent 
in  for  the  Adelaide  public  examinations.  There  is  also  a private 
Girls’  High  Schotd,  and  there  are  numbers  of  private  establishments 
which  do  not  undergo  any  Government  examination.  Under  the 
latest  Act  dealing  with  compulsion,  private  schools  will  have  to 
show  that  they  are  efficient,  and  for  this  purpose  the  Minister  may 
insist  upon  inspectk)n.  It  has  not,  however,  at  ])resent  Ikpii  carried 
into  operation,  having  only  been  passed  at  the  end  of  last  year. 

STATE  EDUCATION. 

The  general  features  of  the  State  educational  system  of  Western 
Australia  may  be  set  down  brietly  as  follows : — The  system  is  free 
and  comjmlsory.  The  teaching  in  the  Government  Schools  is 
secular,  but  half-an-hour  is  devoted  to  general  religious  teaching, 
which,  by  the  Amendment  Act,  1893,  is  classed  under  “secular” 
instruction.  By  the  same  Act  ministers  of  religion  are  permitted, 
undei-  certain  regulations,  to  teach  the  children  of  their  own 
denomination  for  half-an-hour  during  school  hours. 
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The  administration  of  State  Education  is  in  the  liands  of  the 
Minister  of  Education,  who  is  assisted  Iw  various  Distj-ict  Boards, 
acting  generally  as  Boanls  of  Advice.  For  the  year  ending  31st 
December,  1899,  the  total  expenditure  was  A6"2,028  7s.  2d. 

Under  the  Education  Acts,  the  Minister  is  empowered  to  spend 
a sum  not  exceeding  £4  Ids.  [)er  head  of  eliiidren  attending  the 
Government  Schools. 

Elementary  Day  Schools  are  divided  int(.)  State  Scliools,  Pro- 
visional Schools,  Half-time  Schools,  House-to-house  Schools,  and 
Special  Sch.ools.  A State  School  may  be  established  in  any  locality 
where  an  average  attendance  of  2(1  children  l)etween  the  ages  of  6 
and  14  can  be  guaranteed,  and  Provisional  Schools  where  an  average 
of  Id  can  Vie  maintaineil.  Further,  schools  may  be  established 
where  there  are  less  than  Id  children,  and  the  gi’ant  then,  if  given, 
is  £'4  Ids.  ])er  annum  for  eacli  pujiil  in  average  daily  attendance; 
the  settlers  or  promoters  lieing  expected  to  supplement  the  grant  so 
that  the  teacher  receives  not  less  than  £dd  per  annum  salary.  In 
scattered  settlements,  where  one  central  school  is  not  feasible  on 
account  of  the  distance  the  children  would  have  to  travel,  two 
Half-time  Schools  may  be  established  under  the  charge  of  the 
teacher,  who  will  give  lessons  in  one  school  one  portion  of  the  week, 
and  in  the  other  during  the  remainder.  Special  schools  are  only  so 
called  for  purpirses  of  salary.  They  are  established  in  places  at 
a great  distance  from  Perth,  where  regular  visits  fi’omthe  Inspector 
cannot  be  held,  as,  for  instance,  in  the  North-West.  Teachers  in 
Sjiecial  Schools  may  Ire  paid  at  a higher  rate  than  the  ordinary 
scale  fixed. 

There  were,  on  the  31st  December,  1899,  125  State,  62  Pro- 
visional, 14  Half-time,  and  4 House-to-house  Schools  in  the 
Colony. 

The  number  of  children  on  the  roll  in  the  GoA^ernment  Schools 
for  the  week  ending  31st  December,  1899,  Avas  16,033 — viz.,  8,606 
boys,  and  7,427  girls.  The  average  attendance  for  the  December 
quarter  was  12.658. 

There  are  also  Evening  Classes  in  Perth,  Fremantle,  and  other 
parts  of  the  Colony,  in  which,  in  addition  to  elementary  subjects, 
certain  technical  and  commercial  suV)jects  are  taken.  In  Fremantle 
especially,  technical  classes  have  been  held  ; for  example,  in  Steam 
and  Electricity,  for  apprentices  and  others  from  the  Locomotive 
Workshops. 

The  Government  has  now  ajipointed  a Director  of  Technical 
Education ; a chemical  laboratory  and  furnaces  for  assaying  are 
being  fitted  up,  and  classes,  both  day  and  evening,  are  being  opened 
in  these  subjects. 

In  addition  to  car])entry  classes  in  the  Evening  School  at 
Perth,  a scheme  of  manual  training  and  the  use  of  tools  in  wood 
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Church  of  England  Cathedral,  Perth. 


Roman  Catholic  Cathedral,  Perth. 
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has  been  in  operation  for  the  last  two  years  for  the  day  scholars, 
and  some  hundreds  of  boys  have  been  instructed. 

The  curriculum  in  the  day  schools  is  liberal,  comprisinc-, 
besides  the  three  elementary  subjects,  Drawing,  English,  Geography, 
History,  Drill,  Music,  Elementary  Agriculture  for  boys,  and  Needle- 
work for  girls  ; and  in  the  higher  standards  specific  subjects  from 
the  following  list  may  be  taken ; —Algebra,  Euclid,  Mensuration, 
Latin,  Mechanics,  French,  Physiology,  Botany.  Chemistry.  Domestic 
Economy,  and  Shorthand. 

In  the  infants’  departments  there  is  a considerable  amount  of 
Kindergarten  teaching;  special  instructresses  having  recently  been 
imported  from  England. 

A cookery  centre  has  been  Imilt  for  girls  in  Perth. 

The  present  Minister  of  Education  is  the  Hon.  George  Randell. 
The  permanent  head  of  the  Dejiai’tment  is  Mr.  Cvril  Jackson, 
M.A. 


RELIGION. 

Clergy  and  Churches. — According  to  latest  available 
statistics,  the  clergy,  ministers,  etc.,  number  182;  of  whom  37. 
belong  to  the  Anglican  Church,  34  to  the  Roman  Catholic  Church,  12, 
to  the  Presfjvterian  Church,  Sb  to  the  Wesleyan  Methodist  Churcli, 
nine  to  the  Congregational  Church,  four  to  tlie  Baptist  Church, 
two  to  the  Church  of  Christ,  40  to  the  Salvation  Army,  two  to  the 
Seventh  Day  Adventists,  five  to  the  Hebrew  Congregation,  and  one 
Mahommedan.  Besides  this,  there  are  435  officials  connected  with 
the  various  sects,  who,  without  being  regularly  ordained,  are 
styled  lay  readers,  local  preachers,  mission  agents,  etc.,  and  who 
help  to  swell  the  ranks  of  religious  instructors  in  the  Colony. 

The  buildings  used  for  public  worship  throughout  Western 
Australia  number  472,  of  wdiich  201  are  regidar  churches  and 
chapels,  and  271  schools  and  other  buildings.  Seating  accommoda- 
tion is  provided  for  54,000  persons,  the  estimated  number  of  those 
who  attend  Sabbath  services  being  46,000.  No  less  than  47,00() 
services  are  performed  during  the  year.  Of  the  whole  number  of 
buildings  used  for  public  worshij),  168  belong  the  Anglican  Church, 
82  to  the  Roman  Catholics,  15  to  the  Presbyterians,  118  to  the 
Wesleyan  Methodists,  37  to  the  Congregationalists,  eight  to  the 
Baptists,  five  to  the  Church  of  Chi’ist,  25  to  the  Salvation  Army, 
one  to  the  Seventh  Day  Adventists,  seven  to  the  Jews,  and  six  to  the 
Mahommedans.  As  complete  information  is  not  available  in  regard 
to  the  above  enumerations,  these  figures  may  be  taken  to  express 
the  minimum. 

Sunday  Schools. — The  Colony  possesses  203  Sunday  schools, 
employing  1,032  teachers,  442  male  and  590  female. 
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PRICES. 

Highest  and  Lowest  Wholesale  Prices  at  Perth  of  the  principal  kinds  of 
Agricultural,  Orchard,  and  Fa.rmyaixl  Produce  during  1899.  * 


Description  of  Produce. 

Min 

Max. 

Description  of  Produce. 

Mill. 

Max. 

Grain— 

£ 

s. 

d. 

£ 

s. 

d. 

s. 

d. 

s. 

d, 

Wlieat,  per  bushel 

0 

3 

0 

0 

5 

0 

Figs,  fresh,  x>er  dozen 

0 

2 

0 

G 

Oats,  per  bushel  

0 

o 

7 

0 

3 

6 

Grapes,  per  lb 

0 

1 

0 

7 

Burley,  per  bushel 

u 

3 

0 

0 

5 

6 

Loquats,  x^er  lb.  

0 

3 

0 

7 

Maize,  i>er  bushel  

0 

4 

6 

0 

5 

6 

Lemons,  local,  iier  dozen 

0 

6 

1 

7 

Do.  imx>orted,  Italian,  x^er 

15 

0 

40 

0 

Mill  Produce  — 

Flour,  Roller,  i^er  ton 

7 

1.5 

0 

11 

10 

0 

double  case 

Do.  iinxwried,  Eastern,  x)er 

8 

0 

12 

U 

Bran,  per  ton...  

Pollard,  per  ton  

5 

5 

10 

10 

0 

0 

7 

7 

0 

5 

0 

0 

case 

Nectarines,  iier  dozen 

Oranges,  local,  x^er  dozen 

0 

0 

3 

9 

1 

2 

0 

10 

Do.  imxiorted,  xier  case  ... 

15 

0 

.33 

0 

Farm  Produce — 

Pears,  eating,  xier  lb 

Do.  cooking,  per  lb 

0 

2i 

1 

0 

Hay,  per  ton 

2 

10 

0 

3 

12 

6 

0 

2 

0 

G 

Chaff , per  ton 

o 

10 

0 

5 

5 

0 

Peaches,  x>cr  dozen  

0 

6 

2 

6 

Potatoes,  per  ton  

2 

0 

0 

10 

0 

0 

Plums;  local,  x^er  lb.  

0 

1 

0 

5 

Onions,  local,  per  ton 

5 

10 

0 

11 

0 

0 

Passion  Fruit,  x>er  case 

11 

0 

15 

0 

Do.  imported  

0 

in 

0 

10 

10 

0 

Do.  x^^r  dozen 

0 

0 

7 

Quinces,  per  lb 

0 

i 

0 

31 

Dairy  Produce— 

Strawberries,  xier  lb.  ... 

1 

0 

2 

6 

Butter,  local,  per  lb. 

0 

0 

9 

0 

2 

o 

Vegetables — 

Beans,  Broad,  per  lb. 

Do.  French,  per  lb. 

Beetroot,  i>er  dozen  bunches 

Cabbage,  pci*  cwt.  

Cauliflowers,  x^er  dozen 

Carrots,  x^ci*  dozen  bunches  ... 
Do.  x^^i’cwt. 

Do.  imported,  per  lb.  .. 

Bacon,  per  lb.  

Hams,  per  lb 

Eggs,  local,  per  doz. 

Do.  iniijorted,  per  doz.  ... 

Cheese,  per  lb.  

Lard,  i)erlb. 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

0 

0 

0 

9 

1 

0 

0 

6 

9 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

2 

1 

0 

0 

4 

111 

3 

10 

11 

9 

10 

0 

0 

0 

2 

4 

0 

3 

01 

Oy 

9 

0 

0 

4 

0 

0 

0 

3 

18 

15 

2 

9 

2 

4 

0 

0 

0 

0 

6 

Celery,  per  dozen  sticks 

0 

6 

3 

0 

Poultry — 

Cucumbers,  xier  dozen 

1 

0 

12 

0 

Fowls,  per  pair  

0 

4 

0 

0 

8 

0 

Lettuces,  x>er  dozen  

0 

3 

1 

0 

Ducks,  x^er  x)air  

0 

4 

6 

0 

8 

0 

Marrows,  x^cr  dozen  

Melons,  Rock,  per  dozen 

1 

0 

4 

0 

Geese,  per  pair 

0 

9 

0 

0 

16 

0 

3 

0 

10 

0 

Turkeys,  Goblers,  pair 

0 

14 

0 

1 

10 

0 

Do.  Water,  xicr  dozen 

2 

6 

12 

0 

Do.  Hens,  iier  x>air  ... 

0 

8 

0 

1 

1 

0 

Pumx>kins,  x>er  cwt 

2 

0 

8 

0 

Peas,  Green,  per  lb 

0 

04 

0 

6 

Fruit — 

Parsnixis.  per  dozen  bunches  ... 

1 

0 

2 

6 

Ax)X>les,  eating,  per  lb. 

0 

0 

3i 

0 

1 

6 

Rhubarb,  i^er  lb 

0 

1 

0 

6 

Do.  cooking,  per  lb. 

0 

0 

o 

0 

0 

8 

Sx>ring  Onions,  x^cr  dozen 

0 

3 

1 

0 

Axu’icots,  local,  per  dozen  .. 

0 

0 

8 

0 

1 

8 

bunches 

Bananas,  per  case  

0 

15 

0 

1 

15 

0 

Tomatoes,  i)er  lb.  

0 

01 

0 

6 

Cherries,  x>cr  case  

0 

15 

0 

1 

12 

0 

Turnixis,  per  dozen  bunches  .. 

0 

6 

2 

0 

Cape  Gooseberries,  per  lb. 

0 

0 

2i 

0 

0 

8 

Do.  Swedes,  xier  cwt. 

4 

6 

7 

0 

* This  table  has  been  compiled  from  the  weekly  reports  of  the  leading  Produce  Commission 

Merchants  in  Perth. 
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Wesley  Church,  Perth, 


Congregational  Chureh,  Perth, 
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FLORA  AND  FAUNA. 


(By  Richard  Helms,  Biologist  to  the  Department  of  Agriculture.) 

The  Flora. — From  a scieutific  point  of  view,  as  well  as  a 
utilitarian  standpoint,  the  natural  features  of  Western  Australia 
offer  much  of  interest.  In  the  limited  space  allotted  to  these 
pages  it  is  impossible  to  do  full  justice  to  the  subject,  as  it  is 
scarcely  sufficient  for  more  than  a general  sketch  of  the  leading 
characteristics,  and,  consequently,  much  that  is  interesting  may 
have  to  be  omitted,  or  only  hurriedly  be  touched  upon. 

The  Western  portion  of  this  Continent  has  been  designated  the 
Aiitochtonous  area,  specially  so  in  regard  to  the  hora  and  fauna 
of  Australia,  OAving  to  its  antiquity  having  been  retained  in  almost 
undisturbed  originality.  This  is  more  particularly  manifested  liy 
the  peculiarity  of  its  flora,  which  has  more  or  less  inijiressed  its 
characteristic  upon  the  whole  Continent,  an  invasion  of  the  pre- 
dominating plants,  it  is  considered,  to  have  come  from  the  West. 
Looking  even  superficially  at  the  vegetation,  the  abundance  of 
proteacean  species  at  once  attracts  attention,  and  stamj)  the  country 
as  peculiar.  Besides  these,  many  other  plants  contribute  towards 
individualising,  so  to  say,  the  appearance  of  this  remarkable  land, 
which  differs  in  sucli  a degree  from  all  other  countries,  that  almost 
everything  appears  novel  at  first  sight,  and  on  critical  examination 
this  becomes  still  more  a^iparent. 

A strikingly  novel  appearance  is  imparted  to  the  landscape 
by  the  many  grass-trees ; one,  a Xanthorrhcea,  Avith  an  enormous 
erect  flower-spike  rising  from  its  apex,  and  another,  the  unique 
Kingia,  Avhose  much  shorter  spikes  surround  the  head  of  the 
tree  hke  a crown.  Over  every  scantily  forested  plain,  valley, 
or  slope,  these  curious  trees  are  conspicuously  in  evidence.  In  the 
coastal  districts  the  palm-like  Macrozamia  occurs  abundantly, 
whei’e  it  is  often  found  intermixed  with  the  grass-trees,  or  in 
shady  situations  predominates,  attracting  attention  by  its  deep- 
green  fronds.  However,  the  often  bulky,  and  in  many  districts 
extraordinarily  lofty  Eucalijpts,  distributed  as  they  are  throughout 
the  country  and  forming  more  or  less  compact  forests  over  enormous 
tracts,  give  the  land  its  typical  Australian  aspect. 

But  Avhoever  passes  through  the  country  from  July  to  January 
must  be  struck  Avith  the  abAAndance  of  floAvers  that  everywhere 
embellish  the  siArface  of  the  ground.  This  floral  display  reaches  its 
grandest  perfection  in  SeptemlAer  and  October.  More  thaAA  3,60(.) 
floAvering  plants  occur  in  Western  Australia,  and  the  profusion  of 
many  species,  as  Avell  as  the  varied  and  Anost  brilliant  colours  that 
meet  one’s  eyes  in  a day’s  Avalk,  Avould  be  scarcely  credited  by 
anyone  who  had  not  been  fortunate  enoiAgh  to  Avitness  this  pheno- 
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inenal  display.  That  Western  Australia  is  not  surpassed  by  any 
ot  her  laud  in  the  production  of  an  indigenous  floral  beauty  is  a fact 
wliich  cannot  l)e  disputed. 

Only  a few  of  the  more  striking  can  be  referred  to.  Among  such, 
the  curious  Kangaroo  Paws  ( Anhjoza nthos)  deserve  mentioning-  on 
accoviut  of  their  deep-coloured  flov.ers  being  covere<l  with  a plush- 
like tomentum.  A.  Manglesii  is  one  of  the  most  attractive  of  these. 
Tlie  stalk  as  far  as  the  raceme,  and  particularly  the  swollen  base  of 
each  flower,  is  of  a rich  crimson,  whilst  the  curved  tubular  flowers, 
winch  often  reach  a length  of  more  than  2|  inches,  are  of  a darkish 
intensely  green  colour.  Another  ('A.  virldis)  has  quite  green  flowers 
arranged  as  with  the  preceding  species  in  a single  terminal  raceme 
on  each  stalk.  A very  attractive  species  also  is  A.  fidiginosus  with  a 
dichotomously- branched  inflorescence  and  flowers,  the  lower  half 
of  which  are  clothed  in  a black  velvety  pile  whilst  the  other  part  is 
yellow.  These  unique  plants  are  indigenous  to  Western  Australia 
f)nly,  together  with  several  allied  genera,  of  which  the  largest 
(CotiostyJin)  is  widely  distributed  over  the  whole  length  of  the 
Darling  Range  and  along  its  slopes.  'I'he  k>vely  blue  Leschenaultias 
and  their  allies,  the  feathery  flowers  of  several  species  of  Thysanotus, 
the  varied  coloured  species  of  Stylidea\  several  of  which  cover 
large  patches  of  groTind  carjjet-like  whilst  blooming  profusely,  a 
number  of  Epacridpe,  shrub-like  Myrtaceie,  Grevilleas,  Hakeas  and 
the  many  diifereutly  coloured  Leguiiivnosie,  amongst  which  some 
lew-growing  Ac.aclas  during  the  season  deck  large  areas  in  golden 
yellow,  the  difl’erent  Everlastings,  many  terrestrial  Orchids  of  which 
the  “ S])ider  Orchid”  (Caladenia  Patersoni)  is  a cmrious  and  well- 
known  species,  and  other  chaste  flowers,  are  constantly  charming  the 
e\es  of  the  Ijotanist  and  scarcely  fail  to  command  the  attention  of 
even  those  whose  taste  for  the  beautifid  has  been  left  uncultivated. 
Mention  must  also  be  made  of  the  handsome  and  well-known  “ Sw'aii 
River  Daisy”  (Brachycome  iherid.ifolia)^Ei\\\  its  cineraria-resembling 
flowers  of  a bluish-violet  colour,  which  Itecome  during  the  early 
summer  ju-omiiiently  noticeable  over  the  extensive  habitat  of  the 
jilant.  Another  well-knoAvn  ])lant  is  the  Christmas  Tree  of  the 
colonists,  so  named  because  it  displays  its  brilliant  orange-yellow 
flowers  in  greatest  profusion  about  the  middle  and  latter  end  of 
December,  although  it  begins  to  flower  from  the  middle  of  November 
and  not  entirely  ceases  till  the  end  of  January.  In  addition  to  its 
great  floral  beauty,  it  is  also  remarkable  on  account  of  its  abnormal 
habit,  being  the  only  sjiecies  of  the  order  Loranthacese  that  is  not 
parasitic,  Nuytsm  jiorihunda,  as  the  tree  is  called,  grows  to  a 
height  of  sometimes  over  2-5  feet,  and  may  have  a trunk  of  over  two 
feet  in  diameter.  It  is  confined  to  the  South-Western  portion  of 
Western  Australia,  but  in  that  part  has  a wide  distribution,  showing 
uj)  consjiicuously  over  the  landsca])e  when  covered  with  its  masses 
of  briglit  flowers,  as  if  all  in  a blaze.  The  gaudily  flowering 
Eucalyptus  ficifoUa,  restricted  to  Western  Australia,  like  most  of 
the  species  lielonging  to  this  genus  found  here,  has  not  a wide 
distribution,  being  confined  to  the  humid  area  of  the  far  South- 
West.  But  its  lustrous  crimson  fiow-ers  make  it  the  handsomest 


St.  George’s  Terrace,  Perth,  looking  West. 


St.  George’s  Terrace,  Perth,  looking  East, 
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amongst  its  relatives,  ami  consequently  it  is  much  st)Ught  after  as 
an  ornamental  tree,  for  which  [lurpose  it  is  admiralty  adajited.  as 
it  rarely  gi’ows  over  30  feet  high,  (|uickly  develops,  and  flowers  at 
an  early  age. 

Eihtomising  the  salient  characteristics  of  the  Western  Austra- 
lian vegetation,  we  find  that  4U0  sjK'cies  Profeaceix,  of  the  approxi- 
mately 600  found  in  Australia,  occur  in  Western  Australia,  the 
greater  number  of  which  are  peculiar  to  this  region.  The  large  genus 
Dryandra  and  the  genera  Simsia  and  Synaydiea  are  found  in  no 
other  part  of  Australia;  and  the  genera  Pefrophila.  P«ipo<jon, 
Adenanthoa,  Conospjermuni,  and  Larnherfia  include  very  few  species 
found  in  the  Eastern  provinces ; whilst  also  two-thirds  of  the 
prominent  genera  Grevillea,  Hakea.  and  Banlisio  are  confined  within 
its  limits. 

Legnminosix.  the  largest  order  of  Australian  ]ilants,  eontaining 
about  1,100  species,  are  represented  by  ujuvards  of  500  species,  120 
of  which  are  acacias.  Many  genera,  as  Bmchysema,  Oxylohiiun. 
Chorizema,  GasfroJobium,  Jacksonia,  Daviesia,  and  others  are  almost 
entirely  or  predominatingly  Western  Australian. 

Amongst  Myrtace;e  the  proportion  is  still  greater,  390  of  670 
Australian  sjiecies  being  found  here.  Of  these  the  genera  Beau- 
forfia,  Hypocalymma , Yerticordia,  and  Calotlia nirius  are  endemic, 
and  Darwineii,  Calycofhrix,  TIrrypfomene,  Baeckea,  and  MeJcdeuca 
contain  to  the  greater  extent  species  peculiar  to  Western  Australia. 

Similarly  we  find  the  Epacrideix  represented  ; 158  of  the  275 
known  Australian  si>ecies  are  found  in  \Vestern  Australia,  and  eight 
genera  are  peculiar  to  this  region. 

The  order  of  Myoporinie  contains  about  76  S2>ecies,  and  of 
these  49  occur  in  Western  Australia,  Eremophila  forming  a ] ire- 
dominating  genus. 

Amongst  the  24  C'fl.s;/«r('?U'c  15  are  recorded,  and- of  these  10 
are  endemic  to  Western  Australia. 

Candolleacex  (Sfylidea:>)  are  to  the  greater  extent  confined  to 
the  AVesternmost  region,  73  of  the  97  recorded  Australian  sj.ieeies 
occurring  here. 

The  occurrence  of  Droseirire;e  is  equally  interesting,  as  34  of 
the  47  known  species  are  found  in  Western  Australia,  including 
the  juost  robust  and  remarkable  forms  ; ami  with  the  excejitioii  of 
four  none  occTir  elsewhere. 

This  iuterestiniJ-  comparison  might  be  continued  still  further, 
but  I think  enough  has  been  said  on  the  subject,  and  I will  onlv 
mention  the  distribution  of  the  SahoJricen\  these  world-famed 
Australian  forage  plants,  of  which  61  of  the  111  described  sjjecies 
have  been  observed  in  Western  Australia,  as  this  links  the  mainlv 
scientific  features  of  the  flora  hitherto  iliscussed  to  the  princijile  of 
utilitarinism. 

Iniligenous  forage  plants  are  fairly  abundant  in  this  countrv, 
producing,  in  many  districts,  very  favourable  dejjasturiug  facilitit's 
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for  rearing  and  fattening  sheep  and  cattle.  A proof  of  this  is  the 
steady  increase  of  live  stock  in  the  Colony  as  demonstrated  by  the 
statistical  tables.  But  in  this  direction  the  Western  Australian 
vegetation  does  not  possess  any  economic  superioritv  over  that 
found  in  other  portions  of  Australia,  and  in  certain  localities  the 
grazier  is  placed  at  a disadvantage  through  the  occurrence  of 
dangerous  poison  plants. 

In  the  extensive  forests  of  the  country  a natural  wealth  has 
lieen  stored  that  is  not  surpassed  in  any  other  portion  of  Australia, 
on  account  of  the  quality  of  their  products.  A large  proportion  of 
the  W estern  Australian  trees  produce  timber  of  extraordinary 
durability  under  the  most  trying  conditions,  a few  amongst  them 
being  practically  iudestructilde  by  ordinary  use.  The  foremost- 
|>osition  amongst  these  must  be  allotted  to  the  Jarrah  {E ucahjptm 
murgi/iatti),  the  duralhlity  of  which  is  becoming  world-famed. 
Tills  tree  covers  large  areas,  (»ften  without  much  intermixture 
of  other  s].iecies,  and  {iredominates  throughout  the  South- 
Western  region.  Althougli  not  one  of  the  loftiest  of  Euca- 
lypts,  it  nevertheless  reaches  a lieight  of  over  100  feet,  with 
a diameter  of  over  five  feet.  Many  trees  furnish  a trunk  of  over 
50  feet,  over  2h  feet  thi'ough,  fit  for  cutting  into  building  timber. 
As  a proof  of  its  durability  a few  instances  may  be  quoted  : — 
Piles  driven  for  liridges  more  than  50  years  ago,  have  repeatedly 
been  drawn  and  found  perfectly  sound.  In  the  Department  of 
Agriculture  a section  of  a jiiece  of  timber  is  kept  that  must  have 
been  liuried  for  upwards  of  400  years,  and  is  still  quite  sound. 
This  piece  was  covered  by  four  feet  of  soil  between  the  roots  of  a 
jarrah  tree  over  four  feet  in  diameter,  and  as  the  jarrah  is  a slow 
grower,  this  tree  could  not  have  been  much  short  of  the  age  quoted. 
Another  quality  of  this  timber,  the  value  of  which  can  scarcely  lie 
over-rated,  is  its  immunity  against  the  attack  of  Termites,  as  well 
as  the  Teredo  and  other  marine  borers.  At  the  moment  of  writiiis: 
this,  Captain  G.  R.  Beddoes  gave  me  a call,  and  we  at  once  discussed 
the  quality  of  jarrah  regarding  its  resistance  of  marine  borers,  as  I 
know  he  has  had  considerable  experience  in  this  matter.  He  told 
me  that  certain  piles  used  by  him  for  marine  structures  at  Natal, 
where  he  first  became  acquainted  with  jarrah  timber,  were  bored 
by  the  Toredo,  whilst  the  greater  jiortioii  were  not.  He  made  the 
same  observations  at  the  Abrolhos  Islands,  where  he  used  piles 
of  other  timlier.  He  has  from  these  observations  formed  the 
opinion  that  the  tree  must  be  cut  when  in  sap,  in  order  to  resist 
marine  borers,  or  rather,  to  put  it  properly,  that  then  the  taste  of 
the  timber  is  objectionable  to  them.  It  is  evident  that  the  hardness 
of  the  timber,  altliough  considerable,  does  not  protect  it  from  the 
attack,  because  marine  borers  go  through  much  harder  wood.  For 
the  same  reason  it  is  likely  that  Termites  do  not  attack  it,  because 
certain  species  in  the  Northern  Tei-ritory  of  South  Australia  are 
known  to  have  perforated  the  lead  flufshings  under  the  eaves  of 
roofs.  Railway  sleepers  in  use  for  18  years  ai’e  still  perfectly 
sound,  and  piles  used  in  marine  structures  have  stood  much  longer 
without  protection  of  copper.  These  properties  qualify  the  timber 
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for  such  uses  above  any  other,  and  make  it  sought  for  in  all  tropical 
countries  where  these  predacious  creatures  abound.  The  breaking- 
strain  is  higher  than  that  of  oak. 

Besides  these  exerajjiary  qualities  it  is  a very  handsome  timber, 
and  adapted  to  all  kinds  of  furniture  and  fittings  in  buildings. 
When  polished,  its  colour  varies  from  yellowish  brown  to  almost 
black,  a dark  brown  being  the  predominating-  shade  ; it  has  acquired 
locally  the  name  of  Mahogany.  It  yields  a large  quantity  of 
excellent  charcoal. 

Next  of  importance  to  the  jarrah  is  the  Kari-i  {E.  diversicolor). 
This  is  a giant  tree,  yielding  immense  quantities  of  large-sized 
timber,  pieces  of  BlOft.  in  length  and  two  feet  square  having  been 
exported.  Trees  with  a diameter  of  dft.  at  the  base  and  80ft.  to  100ft. 
to  the  first  Ijranch  are  not  uncommon,  and  exceptionally  fine 
specimens,  having  a circumferen(.-e  of  between  ‘dOft.  and  30ft.,  and 
an  extreme  height  of  upwards  of  300ft.  are  met  with.  The  largest 
measured  tree  is  34ft.  in  circumference  three  feet  from  the 
ground,  160ft.  to  the  first  branch,  14ft.  in  circumference  at  this 
point,  and  24-2ft.  in  extreme  height.  The  valualde  Karri  is  confined 
to  the  humid  South-Western  portion  of  the  Colony,  where  it  extends 
over  an  area  of  from  1,600  to  1,800  square  miles.  The  In-eaking 
strain  of  its  timber  is  higher  than  that  of  iarrah,  and  two-thirds 
more  than  of  oak.  This  excellent  quality,  together  with  the  large 
faultless  pieces  obtainable,  makes  the  timber  highly  valuable  ; 
because  for  structures  that  have  to  carry  great  weights  it  cannot  lie 
sui-passed.  In  colour  and  grain  it  is  much  the  same  as  jarrah,  and 
so  they  are  difficult  to  distinguish  when  sawn. 

Another  highly  useful  timber  is  olitained  from  the  Tuart  (K. 
goniphocephaJa),  a handsome  tree  of  consideralile  dimensions, 
although  not  reaching  those  of  the  karri  and  the  jarrah.  It  is  con- 
sidered the  strongest,  heaviest,  and  toughest  timlier  in  Western 
Australia,  -and  is  also  very  durable.  It  is  impossil.ile  to  split  this 
wood  with  ordinary  tools  when  it  is  seasoned,  nor  does  the  weather 
affect  it  wdien  once  it  is  dry.  Its  strength  and  toughness  qualify  it 
particularly  for  -vagon  work,  shafts,  naves,  and  felloes  made  from 
it  being  almost  indestructible.  The  haliitation  of  the  Tuart  is  the 
undulating  limestone  formation  fringing  the  Southei-n  portion  of  the 
Western  coast  line. 

Besides  these  trees  possessing  phenomenally  fine  qualities,  tliere 
are  found  amongst  the  Eucalypts  and  other  families  many  other 
trees  yielding  timber  of  more  than  ordinary  value.  Nearly  all  the 
Western  Australian  gum  trees  produce  timl)er  of  great  ilurability, 
as  has  been  proved  by  a number  of  recorded  evidences  of  their 
long  resistance  against  decay  under  trying  tests.  The  following 
three  deserve  yet  to  be  mentioned,  two  of  which  grow  over  large 
areas  to  the  East  of  the  Darling  Eange,  and  are  extensively  used  for 
structures  of  every  description ; The  Wandoo  (.)r  W^hite  Gum  (E. 
redunca),  the  Blackbutt  (E.  patens),  and  the  York  Gum  (E.  loxo- 
pMeba).  The  first  two  produce  a light  coloured  timber,  and  the 
last -mentioned  a brown,  which  equals  in  toughness  the  tuart  and. 
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hein^'  lighter,  it  is  particularly  well  adapted  for  carriage  work,  and 
is  iimcli  sought  after  beyond  the  Colony  for  the  construction  of  light 
vehicles.  The  tree  mainly  occujhes  an  extensive  belt  of  valuable 
agricultiu'al  land.  It  has  derived  its  vernacidar  name  from  being 
abundant  in  the  York  district,  which  is  one  of  the  oldest  settle- 
ments of  Western  Australia,  and  noted  for  its  fertile  soil.  Black- 
butt  grows  only  in  rich  soil,  and  is  mostly  confined  to  valleys,  its 
presence  always  indicating  good  agricultural  land.  The  timber  is 
characterised  liy  toughness  and  its  resistance  to  fire,  liurning  with 
difficulty  even  when  quite  dry. 

To  give  a com])lete  list  of  the  Western  Australian  timbers 
possessing  extraordinary  resistance  against  decay  is  not  intended ; 
only  one  more  endemic  species  will  be  mentioned,  as  it  possesses 
this  valuable  characteristic  to  a surprising  degree.  Acacia  acuminata 
is  the  tree  referred  to  ; it  is  ])opularly  called  Raspberry  Jam  from 
the  [)leasant  odour  of  its  wood;  grows  in  the  drier  jiarts  to  the  East 
of  the  Darling  Range,  and  in  the  North.  Unfortunately  it  does  not 
develop  to  great  dimensions,  its  extreme  height  rarely  exceeding  2-5 
feet,  and  its  trunk  a diameter  of  one  foot  ami  ten  feet  in  length ; its  use 
is  therefore  restricted  mainly  to  outbuildings  and  fence  posts,  for 
which  ]mr]>ose,  however,  it  cannot  be  surpassed,  as  termites  do  not 
touch  it.  I have  seen  miles  of  wire  fences,  the  posts  of  which  did 
not  measure  moie  than  three  inches  through,  that  have  stood  for 
over  40  years,  and  are  still  as  sound  as  ever. 

Besides  such  timbers  as  those  mentioned,  which  are  valued 
mainly  for  their  strength,  there  are  also  found  a number  admirably 
suited  for  the  manufacture  of  furniture.  The  Casuarinas,  or  Shea- 
oaks,  as  they  are  better  known,  are  all  well  adapted  for  this  ])urpose. 
They  are  light  and  mostly  handsomely  grained  or  mottled.  Casuarina. 
Fraseriana  is  the  largest  of  these,  and,  on  account  of  its  size,  used 
in  preference  to  the  other  species.  Amongst  the  arlmreal  Banksias, 
several  species  grow  large  enough  to  jtroduce  good  boards,  their 
mottled  nature  and  markings  making  them  always  attractive  when 
used  for  furniture  or  panels  in  wainscotings  and  for  other  decorative 
purposes. 

Santahun  cyguornm,  the  Sandalwood  tree,  grows  over  a very 
extensive  area  in  the  Eastern  parts  of  the  Colony  and  extends  into 
the  arid  region.  Although  only  a small  tree,  and  never  found  to 
predominate  in  any  locality,  but  generally  growing  singly  between 
other  forest  trees,  it  neverthless  has  been  for  a number  of  years  a 
source  of  income  to  the  settlers,  as  nearly  the  whole  of  it,  from  the 
root  to  the  branches,  is  marketable.  Large  quantities  are  annually 
exj.'orted,  mainly  to  China;  and  for  a number  of  years  the  valuable 
oil  was  extracted  in  the  Colony,  but  at  jjresent  this  industry  is 
not  followed. 

From  nearly  all  Eucalypts  volatile  aromatic  oil  of  considerable 
medicinal  value  can  be  extracted  by  the  distillation  of  their  young 
leaves ; and  the  foliage  of  the  Willow  Myrtle,  or  Peppermint  tree 
(Ai/onis  Jt.exuosa),  yields  a highly  scented  oil  possessed  of  antiseptic 
and  other  qualities.  The  wood  of  the  Raspberry  Jam  also  contains  a 
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pleasant  odoriferous  oil  suitable  for  pi-rfuiuerv ; and  many  of  the 
richlv-scented  flowers  yield  essential  oils.  Hitherto  only  the  scented 
Boronia  ( b’.  Dieyanfiijina ) has  been  utilised  lo  a limited  extent 
amongst  the  dowers,  whilst  eucalyptus  oil  is  jiroduced  in  considerable 
»|uantities.  There  is  plenty  of  sca  pe  for  the  expansion  of  the 
manufacture  of  these  endemic  productions. 

THE  FAUNA. 

IxvEETEBRATA.—  Accoi'ding  to  the  s[)ecitic  profusion  of  plant 
life  found  in  Western  Australia,  ai  d taldng  the  favourable  climate 
into  consideration,  it  might  be  expected  that  the  variety  of  animals 
would  be  correspondingly  lari^e,  and  that  especially  the  lower  forms 
would  be  abundant  and  much  diversitied.  But  this  conjecture, 
although  not  entirely  falsided  by  fact,  is  nevertheless  much  shaken 
under  close  examination.  It  is  true  that  the  invei’tel irate  fauna  is 
considerably  varied,  and  comprises  many  species  peculiarly  its  own, 
yet  only  a limited  variety  are  met  with  in  almndance.  By  far  the 
greater  jiroportion  is  of  comparative!}'  rare  occurrence,  and  very 
many  of  these  are  very  rare,  and  seemingly  condned  in  many  instances 
to  special  localities.  Why,  with  the  very  diversided  dora,  insect  life, 
as  an  instance,  should  not  lie  ecjually  abundant,  is  a problem  difficult 
to  solve,  liut,  from  the  scarcity  of  many  species  and  their  circum- 
scribed halntats,  it  would  a]ipear  that  the  fauna  has  been  undergoing 
for  a considerable  peri.od  a natural  decay. 

It  is  difficult  even  to  approximately  estimate  the  number  of 
species,  for  the  following  reasons : — In  the  drst  place,  no  extensive 
collection  exists  in  any  of  the  juililic  institutions  of  Western 
Australia ; secondly,  the  record  of  described  species  is  scattered  over 
a number  of  publications  in  various  Europiean  countries ; and 
thirdly,  because  the  country  has  not  been  thoroughly  exploited  yet, 
and  has  not  been  searched  for  animals  as  it  has  Iieen  for  plants. 
Judging  superdcially  from  what  is  known,  together  with  my  own 
observations,  I am  of  opinion  that  the  fauna,  taking  all  classes  of 
invertelirates  into  consideration,  falls  considerably  behind  that  of 
Europe  in  the  number  of  specie.*,  although  in  the  old  country  the 
cultivation  of  the  greater  portion  of  the  soil,  and  other  circumstances, 
have  been  the  cause  of  exterminating  an  enormous  projiortion  of  the 
indigenous  animals.  With  the  excejition  of  Orthoptera.of  which  the 
number  of  Western  Australian  species  undoubtedly  surpasses  that 
of  Europe,  no  other  order  of  insects  is  numerically  equal  to  any 
European  species,  and  amongst  the  Coleoptera  probably  only  the 
family  Curcidionidie  may  contain  as  many. 

Owing  to  the  enormous  surface  still  entirely  in  its  natural 
state,  as  well  as  the  little  interfered  with  areas  surrounding  the 
settlements,  together  with  the  peculiarly  variable  cpiality  of  the 
land,  which  is  seldom  found  to  be  uniform  over  extensive  tracts  in 
that  ])art  of  the  country  liest  adapted  for  agronomic  industries, 
and  compels  the  cultivator  of  the  soil  to  leave  portions  practically 
undisturlied,  there  will  for  a long  time  to  come  be  a profitable 
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field  of  investigatiou  to  naturalists  left  in  Western  Australia, 
because  the  interfei’ence  of  man  will  not  be  seriously  felt  as 
regards  the  lower  animals,  much  as  it  lias  already  impressed 
itself  upon  the  higher  life. 

About  Vermes  little  or  nothing  is  known,  and  amongst  the 
ArthrojKxJn , Crustacea  ns,  Sjilders,  Sroriiiotis,  and  Centipedes  fe\v 
s]>ecies  only  have  received  more  than  superficial  attention.  Of 
crustaceans  some  remarkable  forms  ai'c  met  with  on  land  and  in 
stagnant  water,  while  the  saline  piortion  of  the  rivers  swarm  with 
several  species  of  ci’abs.  Amongst  the  s]iiders  also  a large  variety 
of  cmrions  forms  occur:  and  amongst  \\wMijrlapoda  the  unique  genus 
Peripatus  has  a i-epresentative. 

Coming  t(.)  the  J'/Ob’cchi,  the  orders  Hemiptera.,  Heteroptera , as  well 
as  Houmptera , are  well  represented  by  a large  number  of  species  and 
include  many  remarkalile  varieties  and  stiiking  examples.  A 
considerable  number  of  ( 'accidie  and  Psijllidie  furnish  jirolific  spiecies, 
and  the  jieculiar  and  limited  Australian  genus  of  gall-forming 
insects  {Apiomorpha)  belonging  to  this  order,  is  represented  by 
several  species  not  found  elsewhere,  besides  a few  having  a wider 
distribution.  Of  Calllpapus,  another  curious  genus,  several  species 
are  found.  The  males  of  these  insects  are  known  as  “ Paradise 
Plies  ” on  account  of  the  Imnch  of  silky  filaments  attached  to  the 
distal  joint  of  their  abdomen,  resembling  a miniature  tail  of  the 
great  jiara.dise  bird.  They  are  very  graceful  and  do  not  at  all 
resemlile  their  clumsy  and  obese  mates,  which  are  always  more  or  less 
eiicloseil  in  a white  mealy  or  filamentous  waxy  tegument. 

Orthaptera  occur  in  abundance,  and  include  many  striking 
forms.  Some  remarkalile  Locust idic  of  large  size  have  to  be  counted 
with  the  rarer  species,  and  amongst  the  Phasmidie  some  gigantic 
species  are  met  with.  The  largest  of  these,  a handsome  green  species 
of  Podacanthus,  with  vitrous  uuderwings,  is  seven  inches  long,  and 
has  an  expanse  of  wings  of  over  ten  inches.  Another  species  of  the 
same  genus,  also  green  and  with  ]iink  underwings,  is  sometimes 
over  six  inches  across  the'  extended  wings.  A species  of  Diceru, 
iipwai’ds  of  ten  inches  long,  is  grey,  and  has  its  proportionately 
short  memliraueous  wings  mottled  with  purple  blotches.  Many  of 
the  Acrid iidae  have  colouied  uuderwings,  and  this  family,  being  the 
largest,  includes  a considerable  variety  of  shapes  and  colour.  Of 
BJattidie  a fair  number  are  met  with,  some  of  which  are  large- 
sized, and  other  have  a metallic  or  lirmize  coating. 

Neuroptera  are  scantily  represented,  Imt  a few  handsome 
species  occur  amongst  the  LihelluUdie.  The  otherwise  limited 
family,  Mprmeteo/itidie,  seem  to  be  fairly  numerous  in  species,  and 
of  the  different  families  of  Trichoptera  species  may  often  be  noticed 
Hying  at  night  towards  lighted  lamps.  The  remarkable  genus 
Nemoptera.  is  also  found  in  Western  Australia.  A hanclsome 
sjiecies  was  sent  by  Oovernor  Hutt  to  England  in  1847,  and  was 
named  Nemoptera  Iluttii.  Another  sjiecies  was  obtained  by  me  near 
Naunine,  and  is  deposited  in  the  South  Australiati  Museum. 
Termltidiv  are  abundant  throughout  the  country.  They  are  the 
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most  sei-ioizs  iudigeuons  pest  foiuid  in  Western  Australia,  and 
liable  to  do  great  damage  to  Avooden  stmcdures  other  than  those 
erected  of  jar  rah. 

Bipiera  are  numerous,  and  many  species  occur  in  multitudes. 
The  common  house  fly  appears  to  outnumber  all  other  flies  put 
together,  and  there  is  probably  no  other  country  Avhere  they  appear  in 
such  incredible  swarms  as  they  do  over  the  greater  pait  of  the- 
Colony.  This  insect  is  an  annoyance  to  man  and  beast  everywhere, 
whilst  mosquitoes,  on  the  other  hand,  are  plentiful  only  near  rivers 
and  swamps.  Besides  yiascidae,  which  probably  is  everyAvhere  the 
largest  family,  all  other  sections  of  the  order  ajApear  to  be  repre- 
sented. Some  of  the  Gad  Flies  (Tahainda?)  are  very  large,  and 
some  gigantic  species  of  Asilidie.  measuring  over  H inch  in  length, 
are  strong  enough  to  carry  grasshop|.)ers  scarcely  less  than  their  own 
Aveight.  Tipididie  are  not  numerous,  and  of  parasitic  forms  some 
Njicteribiidx  are  the  only  ones  known  to  me. 

Lepidnpfera. — The  paucity  of  Butterflies  is  a remarkable  feature 
of  the  Western  Australian  fauna.  Xext  to  Xew  Zealand,  Avhence 
onlv  eight  or  nine  species  are  known,  Western  Australia  is  the- 
coimtry  ]ioorest  in  Ehophalocera.  Scarcely  more  than  20  species 
are  knoAvn.  and  as  they  are  the  insects  attracting  most  attention, 
beimr  brishtlv  coloured  and  living  during  the  day,  it  is  not  likely 
that  many  are  left  undiscovered.  The  commonest,  besides,  are 
Avidelv  distributed  species  and  Avell  knoAvn.  None  hai'e  A'ery  gainly 
colours. 

Junonia  rdlida,  Avliich  is  found  throughout  the  Contiueut,  is 
the  commonest  species,  and  next  frequently  Pyrameis  Kershaici.  P. 
ifa  and  Banaig  affinis  are  seen.  These  are  found  throughout  the  whole 
of  Western  Australia,  but  never  in  large  numbers.  In  the  coastal 
districts  the  Avidely  distributed  Heferonyniplia  Boubledayi  and  Xenia 
Klugii  are  most  frequently  seen,  luit  occur  also  in  many  other 
parts.  Some  species  of  Lycxnida  are  occasionally  met  with  in 
considerable  numbers,  but  they. are  not  so  widely  distributed  as  the 
previoirsly  mentioned  species.  A feAv  Hesperiidx  occur,  and  two 
species  of  Bellas  are  known. 

Moths,  on  the  other  hand,  are  more  numerous.  Amongst 
them  a few  species,  of  AAdiieh  the  larv®  are  found  boring  in  avoocI,  are 
A'ery  large,  one  of  them  measuring  at  times  seven  inches  across  the 
expanded  wings,  whilst  other  species  of  the  grou]A  nearly  approach 
this  dimension.  Besides  these,  some  interesting  Bombicidx  of 
considerable  size  are  met  with,  as  well  as  smaller  species,  and 
several  Psychidx  Nodiddx  are  common,  and  of  all  moths  occur  in 
greatest  abundance  ; and  amongst  the  Mierol.epidoptera  some  very 
handsome  species  are  met  Avith. 

CrAeopiera  are  the  best  represented  in  this  country.  Xearly  all 
families  found  in  other  parts  of  Australia  are  found  here,  and  in 
some  the  species  are  numerous.  Curcidionidx  appear  to  be  the  most 
numerous  of  auAg  and  although  the  greater  nuniljer  are  of  small 
or  moderate  size,  several  large  species  also  occur  in  this  family. 
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One  ^roupof  it,  t\\e  A myctenni,  is  numerous,  and  the  species  tliei'eof 
mostly  ])rominent,  and  to  some  extent  (diaracterises  the  beetle  fauna. 
Amongst  the  Biiprestidie  some  nneommon  forms  of  Stigmodera, 
the  commonest  and  almost  exclusively  Australian  genus  of  the 
family,  are  found,  as  well  as  the  largest  known  species,  8.  heros. 
Besides  these  handsome  beetles  some  other  briglit-C(doured  species 
are  found  amongst  the  LanieUicorina,  Phytophaga,  and  Malacodermi. 
None  of  the  grou])S  of  Adeph.aga.  Longicornia,  or  B rachelytra  are 
very  numerous.  A few  beetles  exhibit  strong  sculpturing  on  the 
elytra,  as  for  instance  a remarkably  robust  Trox,  and  attractive 
structural  characteristics  occur  in  others,  such  as  the  spinous 
jirocesses  of  some  Oaf asarcl  and  Amyrteri,  or  the  developments 
indicating  the  males  of  some  Scarahncidpe.  A striking  structural 
development  is  found  in  the  genus  Helacvs,  the  species  of  which 
have  an  extende<l  process  of  the  elytra  considerably  redexed,  and  in 
some  of  them  reaching  round  the  head.  On  the  whole,  however, 
such  structural  and  other  jieculiarities  are  not  abnormally  frequent. 

Hyiiieuuptera  are  well  represented,  but  they  have  not  l)een 
studied  much.  Ants  are  numerous,  and  occur  in  lai’ge  con- 
gregations, but  not  to  the  same  extent  as  in  Eastern  Australia. 
Amongst  other  gregarious  speeies  of  the  onler,  a small  stingless  bee 
deserves  mentioning.  It  builds  its  nest  in  the  pipes  of  hollowed 
branches,  making  very  delicate  ovate  cells  for  storing  honey  and 
roaring  its  brood.  Some  jiowerful  Vespid;e,  Crahronidhe,  and 
PompUkhe  are  met  with,  and  Iclnieu ino)iidiV  are  frequently  seen. 
i\lany  of  the  nunute  gall-making  and  ]>arasitic  species  are  common 
and  widely  distril)uted. 

Laml  and  freshwat  u'  Mollnsca  are  sparsely  distributed,  and 
only  few  sjiecies  are  known,  Imt  these  have  an  extensive  distri- 
Imtion.  Bidh)u(s  iiielo  is  the  conumjnest,  and  in  the  coastal  districts 
is  frequently  met  with.  Bidtnnis  dux,  a large  species  with  a stout 
shell  of  nearly  two  inches,  is  met  with  only  in  the  Southern  district, 
but  extends  like  the  others  into  the  arid  regions.  (Dead  specimens 
were  found  by  me  in  the  Fraser  Range. ) Helix  perU^flata  is  also 
remarkalile  for  its  wide  distribution  (jver  the  most  arid  portion  t)f 
Australia,  extending  right  throug-li  the  Victoria  Desert  into  South 
.\ustralia.  The  extreme  South-Western  very  humid  portions,  which 
scientifically  are  scarcely  known,  are  likely  to  harbour  some 
unknown  s]iecies,  as  there  the  natural  conditions  are  favouralile  for 
these  animals.  The  swmmps  contain  a few  s]:ieciesof  Limnieidte,  and 
in  some  riv('rs  a Unio  is  found.  The  litt(n-al  and  marine  fauna  is 
)'ich. 


Veb.tebr.vta, 

Fishes. — Owing  to  the  smallness  <.>f  the  rivers  the  true  fresh- 
water fishes  are  few  and  insignificant,  and  therefore  of  no  importance 
except  scientifically,  but  from  that  standpoint  they  have  been 
neglected  hitherto.  In  the  exjianding  estuaries  on  the  other  hand, 
a number  of  fishes  occur  almiidanfly  during  the  greater  part  of  the 
vear,  as  f<iod  is  ])lpntiful  for  them  there,  and  many  species  enter 
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l^eriodicallv  in  large  luiinbers  to  sjiawu.  The  variety  of  fishes  along 
the  coast  is  coiisiiierahle  and  ineluiles  a iinniher  of  very  palatable 
species. 

Aiiiphiliia.-  -On  the  Western  side  of  the  Darling  Range  as  far 
as  the  sea,  where  swamps  and  small  lakes  are  not  infrecjnently  met 
with,  frogs  are  found  occasionally  in  considerable  numbers.  On  the 
Eastern  si<le  of  the  i-ange  they  occur  more  sparingly  and  become 
rare  to\var<ls  the  arid  portions  of  the  country.  Upwards  of  a dozen 
species  have  been  recorded,  the  greater  number  of  which  have  a 
wide  distribution. 

Reptii.ia. — A long-necked  turtle,  with  a carapace  of  about  nine 
to  ten  inches,  is  fretpient  in  the  saline  portions  of  rivers. 

Only  few  of  the  true  serpents  are  endemic.  The  greater  nund)er 
of  those  found  in  Western  Australia  have  an  extensive  distril)ution 
over  the  Australian  continents.  None  occm-s  in  large  numbers, 
not  even  in  j)laces  apparently  suiting  their  haliits,  and  over  the 
greater  portion  of  the  Colony  snakes  are  rare.  The  lai’gest  is  the 
well-known  innocuous  Carpet  Snake  (MareJin.  rariegata  ),  which  has 
been  recorded  from  widely  separated  places,  Imt  does  not  seem  tob*' 
universally  distributed.  Of  the  venomous  species,  the  Brown  Snake 
(Diinenia  tniperclllam ),  the  Brown-liauded  or  Tiger  Snake  {Hoplo- 
cejplialiis  ciirfiis),  and  the  Ringed  Snake  ( VemiiceJhj  annulata)  are  the 
most  frequently  seen,  and  altogether  about  a dozen  venomous, 
besides  four  or  five  harmless,  snakes  have  hitherto  been  enumer- 
ated. Amongst  tlie  TijphlopUhp  several  very  interesting  sjiecies 
occur;  these  much  resemble  snakes;  some  of  them  may  ]irobably 
not  have  Ijeen  descrilied  yet.  Lizards  are  abundant,  and  include 
some  very  remarkable  forms.  The  so-called  Mountain  Devil 
(Moloch  horrid iix]  is  the  most  consjiicuous  amongst  them.  Its 
podgy  shape  and  the  sqiinose  tubercles  covering  its  head,  body,  and 
tail  give  the  animal  a terrifying  appearance,  but  in  reality  it  is  the 
most  harndess  and  defenceless  creature  imagmalile.  Seen  in  the 
sun,  its  reddish-brown  colour,  irregularly  lieaded  and  spotted  with 
yellow  and  green,  may  be  called  bright  and  attractive,  but 
'■hameleou-like,  it  can  accommodate  these  tints  according  to  sur- 
roundings, and  if  placed  in  a darkish  place  it  soon  assumes  a grey 
coat.  Why  this  remarkable  lizard  should  have  Ijeen  calhal 
“ mountain  devil  ” is  difficult  to  conceive,  as  it  is  not  met  with  in 
mountainous  country,  its  haltitat  being  the  drier  portions  to  the 
East  of  the  Darling_  Range,  extending  far  inland  over  nearly  tin* 
whole  elevated  plateau  of  Central  Australia.  Some  species  of 
Egernia  are  remarkable  for  their  flattened  and  spinous  tails,  and  the 
rarer  Biplocldcfi/l i for  their  triangular  tails  and  Aveak  legs.  One 
of  the  most  widely  distributed  is  the  stiuiipv  tail  or  shingle 
back  {TrachysauruH  rugosus),  which  Dampier  mentioned.  The 
Western  variety  of  this  species  is  blackish  with  irregular  red  and 
whitish  spots,  differing  in  colour  from  the  Eastern  variety,  which  is 
of  a uniformly  fulvous  colour.  This  easily-caught  lizanl  makes  a 
common  dish  for  the  blaidcs,  and  is,  when  ju'operlv  grilleil,  a 
delicious  morsel,  only  surpassed  bv  the  more  tleshv  rariDDin.  ()f 


Ihis  i^eiiTis  several  species  are  foTiud  in  Western  Australia,  the 
laro-est  of  wliich  ijlgatUeus)  sometimes  measures  over  six 

feet.  Ain,phU)oluri  and  Lyijosoniie  are  abundant  in  nearly  all  parts 
of  the  country. 

Birds. — The  avifauna  of  Western  Australia  is  fairly  rich  in 
species,  Imt  their  numliers  about  tlie  inhabited  portions  have  suffered 
much  through  altered  conditions.  Besides  lieing  pursued  by  men, 
the  birds  have  had  additional  enemies  introduced  in  the  shape  of 
the  domesticated  dog  and  the  cat.  In  no  country  besides  New 
Zealand,  where  the  liirds  jirior  to  the  ml  vent  of  colonisation  knew 
no  terrestrial  enemy,  and  consequently  were  ignorant  of  danger 
from  such,  and  so  easily  approachable,  have  I observed  such  a 
decadence  of  the  native  avifauna  to  have  been  produced  through  the 
domesticated  cat  as  in  Western  Australia.  The  traces  of  feral  cats 
have  been  met  with  by  me  as  far  into  the  interior  as  the  border  of 
South  Australia,  and  in  certain  [larts  of  this  Colony  they  are  so 
common  that  they  are  frequently  used  for  food  by  the  blacks. 
Large  numbers  of  birds  are  rarely  met  with,  except  occasionally 
<lucks  or  flocks  of  migraU>rv  birds  and  of  parrots,  who,  nesting  in 
the  pipes  of  decaying  limlis  in  high  trees  are  thereliy  protected 
against  many  enemies. 

Man  has  also  done  much  towards  the  destruction  of  water  birds. 
For  instance,  the  emblematical  bird  of  the  Colony,  which  was  fii’st 
noted  on,  and  gave  the  name  to  the  Swan  Biver,  where  it  was  found 
in  large  numbers  by  the  Butch  navigators,  became  extinct  on  its 
historical  river;  within  the  last  three  years  the  Government  has 
re-introduced  it  at  considei'able  ex])ense  by  rearing  a number  in  a 
convenient  enclosure,  and  has  since  let  tliem  out  iqxm  the  river. 
These  half-tame  birds  are  now  strictly  ])rotected,  and  soon  large 
numbers  will  disjiort  themselves  on  the  liroad  reaches  of  their 
ancient  habitat  which  furnishes  them  with  an  abundant  siqiply  of 
foo<l. 

The  largest  s])ecies  is  the  widely  distributed  struthio\is  emu. 
In  its  plumage  it  varies  by  Idotched  feathei's  from  the  Eastern 
variety,  on  account  of  which  it  is  by  some  ornithologists  considered 
a distinct  s])ecies,  and  has  received  the  name  Dronuvns  irroratug. 
Others,  liowever,  and  pi-obably  justly  so,  consider  it  merely  a 
geograiihical  variety  of  D.  Nova^-Holhi vdhe,  the  Eastern  emu. 
Another  widely  disti'ibuted  bird  is  the  well-known  Bustard  (Eugm- 
dotig  Angfrcdig),  which  like  the  Mallee  hen  or  Giiou  (Lipoa  ocelJataJ, 
also  well  known  in  Western  Australia,  is  more  iiarticularly  a dry 
<-limate  bird,  and,  although  occurring  near  the  coast,  lives  over  the 
whole  sid)-tropical  portion  of  Australia,  including  the  interior  arid 
v^one. 

Sev('ral  birds  of  ])rey  are  found.  The  largest  of  the  hawks  is 
the  W^edge-tailed  Eagle  ( Uroaidns  a/idax),  and  the  smallest  the 
Kestrel  {Cerchveig  cei/chroides),  whilst  the  Brown  Hawk  (Hiera- 
dicea-  verigora)  is  the  commonest.  There  are  also  two  or  three 
species  of  owls,  of  which  the  More  Pork  ( Ninox  hoohook)  sounds 
tins  peculiar  cry  frequently  at  night,  and  is  the  best  known. 
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The  Crow  {Corone  AiidraJis)  is  tH)iuiuyn  throughout  the 
rountrv,  hut  less  gregiiriovis  here  than  in  other  ]>ai’ts  of  Australia, 
and  amongst  other  useful  birds  of  similar  size  may  be  mentioned 
the  Magpies  (Gyiivtiorhina  fihiceii  and  G.  (JorsaJis)  and  the 
frog-mouthed  Podargns  (P.  Ariyoidea). 

By  far  the  greater  number  of  W'estern  Australian  birds  are 
insect  feeders,  and  consequently  of  great  value  to  the  agricidturist. 
Flycatchers  for  instance  are  represented  by  about  a dozen  species, 
and  several  species  of  Wrens  and  Rohins  occur.  Among  these  small 
l)irds  the  brilliant  Blue  Wren  {Mahrni,s  splendetis),  the  Scarlet- 
breasted Robin  (Fetnv.ca  CaiirpheUi),  and  the.  minute  Yellow-rumped 
Tit  (Acanthiza  cdiri/tiorrlioa)  deserve  mentioning  for  their  handsome 
],)lumage.  But,  as  might  be  expected,  the  brightest  colours  are 
found  aimmgst  the  Parrots  and  Parrakeets,  of  which  32  species 
are  recorded.  Amongst  them  the  Yellow-cheeked  Pai-rakeet  is 
one  of  the  best  known,  ami,  on  account  of  its  call,  is  popularly 
known  as  the  Twemty-eight.  It  is  a handsome  bird  and  an 
excellent  whistler  and  talker  when  taught  in  cajdivity,  but  unfortu- 
nately, like  a number  of  its  C(»ngeners,  it  is  rather  foml  of  frnit, 
and  becomes  occasionally  veiw  mischievous  in  oi'chards.  Black 
Cockatoos  are  met  with  frequentlv  in  smaller  or  larger  tiocks,  as 
this  bird,  like  all  its  allies,  is  gregarious  The  white-tailed  sjx'cies 
(CalyptorhynchuK  haudin'i)  and  the  red-taihal  (C.  are 

the  best  known.  Lai'ge  tiocks  of  rose-br(.*aste<l  Grallahs  (Gacatua 
roseicapUhi ) are  often  seen  in  a number  of  localities. 

Along  the  coast  bird  life  is  abundant  and  rich  in  s])ecies.  Large 
numbers  congregate  regularly  on  the  different  islands  scattered 
within  moderate  distance  from  the  shore.  The  small  Penguin 
( Eudyptiilo  ininor)  nests  regularly  on  an  island  not  far  from  Fre- 
mantle, which  in  consequence  has  received  the  name  Penguin 
Island,  and  near  Sharks  Bay  an  island  fre(piente<l  during  the  breed- 
ing season  V)y  the  Pelican  {Ptdeccoinx  roii><plclll(dNs)  is  known  as 
Pelican  Island.  A large  number  of  the  islands  habitually  visited 
by  large  flocks  of  sea-birds  to  breed  on  are  covered  with  consider- 
able quantities  of  guano,  in  respect  of  which  the  Abrolhos  Islands, 
lying  off  Cham})ion  Bay,  are  the  best  known,  having  been  exploited 
for  this  valuable  manure  for  years  jiast,  and  have  still  large  ipum- 
tities  left  iqjon  them.  On  these  islands  bird  life  may  be  seen  in 
incredible  profusion  ; about  30  spc'cies  of  sea-birds  inhabit  the 
greater  number  of  the  Ioav,  hat.  coral  islets,  or  visit  them  regularly 
during  the  breeding  season.  Amongst  them  the  Sooty  Tern  (Sien/a 
ftdininom.),  and  the  Xoddy  liird  (A)imin  Aididiitt),  are  ])resent  always 
in  tens  of  thousands,  and  by  far  outnumber  all  other  species.  To 
their  habitual  return  in  such  enormous  numbers  the  greater  part 
of  the  acciuuulated  guano  is  undouljtedly  due.  Two  powerful  birds 
of  prey,  the  White-bellied  Sea  Eagle  '( Haliactits  lencoyn.Aer),  aud 
the  White-headed  Osprey  (Pavdion  leacocephalagj,  are  also  regularly 
found  nesting  on  these  islands. 

Some  l)irds  are  wanderers,  and  amongst  those  insect-eaters  who 
prey  on  flying  insects,  several  may  be  called  migratory.  With  thn 
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Cuckoos  this  is  niost  noticeahle,  as  they  return  at  regular  seasons; 
and  next  to  these  the  Swallows,  the  Wood  Swallows  (Artamns) 
heiiig  represented  l\v  seven  si>eeies.  After  the  breeding  season  these 
birds  are  frecpiently  seen  in  large  flocks  roving  over  the  country. 
They  are  very  gregarious  at  this  time,  and  I think  no  other  Austra- 
lian ])asseriformes  dis[day  a similar  habit  of  keeping  together  in  such 
large  numbers. 

There  are  nearly  340  liirds  known  in  Western  Australia, 
and  the  f(.»reg(.)ing  is  merely  a haphazard  selection  from-  such  as 
have  been  m.hed  by  me  personally.  Mor(a)ver,  I have,  as  with  the 
notes  on  other  subjects,  confined  myself  to  the  Southern,  and  more 
especially  to  the  South-Westeiii  p(.irtion  of  the  Colony,  ignoring  the 
Northern  and  the  tropical  regions.  Much  moi’e  of  high  interest 
miglit  1)6  added,  did  the  allotted  space  permit  it. 

Mammalia. — Of  the  remarkable  beaked  and  egg-laying 
mammals  found  in  Australia,  Western  Australia  possesses  only  one, 
namely,  the  Porcupine  {Echidfia  aculeata)  ; the  Platypus 
iOrriitliorhyiirJiiix)  does  not  occur,  nor  have  traces  of  its  former 
existence  as  yet  lieeii  iliscovered,  althougli  it  is  probable  that  in 
bygone  epochs  its  habitat  extemled  to  the  Western  portions  of  the 
Continent. 

Amongst  tlie  Marsupials  the  most  interesting  is  undoulitedly  the 
prettily  banded  x\nt-eater  {Myntiecohius  fnsciatiii^),  whose  home  is 
the  Southern  half  of  the  Colony,  extending  its  halatat  into  South 
Australia,  through  the  arid  interior.  Mr.  (4.  Masters,  the  Curator 
of  the  McLeay  Museum  in  Sydney,  who  has  always  been  a keen 
oliserver,  tells  me  that  this  animal  has  the  liabit  of  running  rapidly 
rotmd  the  ant-heaps,  in  order  to  entice  the  ants  to  leave  their  nests. 
He  had  frequently  ol.)served  a narrow  circidar  path  round  ant-heaps, 
the  cause  of  which  he  could  not  understand,  but  one  night,  hearing  a 
noise  from  his  cam}),  he  had  the  satisfaction  of  observing  the  animal 
in  its  method  of  alarming  the  ants,  trotting  round  their  nest, 
and  later  feeding  upon  them. 

Of  Dagyiiridct’,  the  black-tailed  Native  Cat  {Dasyunis 
(deoffroyi)  is  found,  besides  four  species  of  the  genus  PhascrJogale, 
as  well  as  two  of  tSmi/ifhopsis ; Imt  proliably  all  the  sjiecies  of  the 
minute  animals  forming  the  last  genus  are  not  known  yet. 

One  of  tlie  remarkalde  Rabbit  Bandicoots  (Perayale  lagotis) 
is  found  liere,  and  also  the  Pig-footed  Bandicoot  (CJweropvs 
ragfa notd-c)  ; and  the  typical  Striped  Bandicoot  { Pera ineles  Bongain- 
rillei)  is  ap[>arently  restricted  to  this  portion  of  the  Continent. 

Amongst  the  PAo/awyeriVhr  tlie  Common  Opossum  {Trichogvriis 
fulpecuht)  is  found  abundantly,  and  the  Ring-tailed  Opossum 
( Pgeiirlochi nig  occldeiitalig)  also  occurs  in  many  localities.  The 
Pigmy  Flying-phahinger  (Acrohates  pygnuvug]  has  b en  recorded 
from  the  Southern  part  of  the  Colony,  and  the  lesser  Flying  Opossum 
(Pefaiinig  hrevirepg)  has  Iteeu  oViserved  in  widely  apart  localities 
of  the  Colony. 
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The  minute  Tarsipes  { Tarsipe-^  rout  rat  iis),  a curious  lV>rm 
indigenous  only  to  Western  Australia,  lias  no  relatives  elsewhere. 

Of  Macropodidx  may  be  mentioned  the  Ruous  Hare  Wallaby 
( Lagorchestes  hirrutus ) , the  Banded  Wallal  ly  ( Lagoatropli  ns  fasciaf  >ig ) , 
the  Hama  Wallaby  (Macropns  Engenii).  the  Western  Australian 
Rock  Wallaby  (PetrogaJe  lateraJis),  the  Black-gloved  Wallaby 
(Macropns  irina),  and  the  Short-tailed  Wallaby  (M.hracinjvras), 
as  peculiar  to  Western  Australia,  whilst  other  species  of  wider  dis- 
tribution occur  also,  amongst  them  the  great  grey  Kangaroo  (J/. 
gigantens).  Four  of  the  known  Rat-kangaroos  are  met  with  in 
Western  Australia. 

Coming  to  the  more  highly  sjiecialised  mammalia  a few 
rodentia  of  the  rat  trilie  have  to  be  mentioned,  amongst  which  the 
peculiarly  Australian  genus  {Hijtlroiiiys)  is  repi’esented  fiy  the 
Sooty  Beaver-Rat  (H.  fi(ligiriosvs').  Four  or  live  Bats  and  the 
Dingo  complete  the  list  of  placental  land  mammals,  but  a seal 
( Otaria  Forsierl)  frecjuents  the  shores  and  adjacent  islands,  and 
Cetaceans  occur  along  the  coast. 

Formerly  whale  fishing  was  a profitable  pursuit  on  the 
coast,  l)ut  the  industry  has  entirely  decayed  owing  to  the  scarcity 
of  whales.  The  larger  kangaroos  are  still  plentiful  in  places. 
Their  flesh  is  frec^uently  offered  for  sale  in  towns,  and  although  the 
number  of  these  animals  is  getting  less,  owing  to  the  settlement  of 
the  land,  a considerable  quantity  f>f  their  skins  is  annually 
exported.  Opossum  and  other  skins  are  likewise  exported  and 
locally  manufactured  into  rugs  and  other  articles,  the  well-furred 
opossum  skins,  and  next  to  them  those  of  the  Hama  Wallalyv,  being- 
well  adapted  for  such  purposes. 
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THE  ABORIGINES. 


The  hi>story  of  the  aborii^ines  of  the  Avistralia.n  Contiueut,  as 
shown  by  the  recov<ls  of  the  different  colonies,  prove  that,  as  a race, 
the  natives  of  Western  Australia  differ  very  little  in  type  or 
].>hysique  from  those  of  the  other  ]iarts  of  Australia.  The  fact  that 
a<,^es  before  any  civilised  race  saw  the  Ansti-alian  shores  the 
(H)ntinent  was  inhaViite<l  by  these  primitive  people,  who  lived 
nomadic  lives,  freqnently  raideil  the  territory  of  adjoining  tribes, 
and  interclianged  their  women  folk  by  the  rough  and  ready 
method  of  caq»ture,  goes  to  prove  that  the  incidence  of  territorial 
boundaries  of  each  colony  could  have  had  no  influence  what- 
ever in  changing  the  native  typKV  For,  as  the  white  man  extends 
his  possessions,  the  aborigines  either  go  back  into  the  interior 
or  else  die  out  under  the  influence  of  civilisation.  The 
natural  laws  witli  regard  to  propagation  and  settlement  are 
unalteralile.  The  original  occupiers  of  the  soil,  after  a succession 
of  ages,  1 lecome,  in  type  and  cust(.)m,  suited  to  the  natural  conditions  of 
climate  and  soil.  Like  other  animals,  left  alone  they  would  go  on  and 
inci'ease  for  all  time  as  circumstances  have  formed  them — a savage 
race  organically  fitted  for  their  environments ; but  the  moment  the 
influence  of  a civilised  race  comes  near  them,  their  conditions  of 
existence  are  changed,  and  extinction  follows  inevitably;  not 
necessarily  from  rum  or  spirits  of  any  kind,  but  simply  from  the 
fact  that  the  influences  surrounding  civilised  life  are  in- 
consistent with  the  continuance  of  uncivilised  life.  The  aborigines 
tlierefon*  die  out,  having  fulfilled  their  destiny,  and  the  lands 
tliey  occupied  become  the  home  of  a civilised  and  industrious 
race.  Yet  while  these  stern  facts  are  the  lessons  of  everyday 
life,  we  find  the  Governments  of  the  different  colonies  doing 
all  they  can  for  the  amelioration  of  the  condition  and  for  the 
i-omfort  of  the  aliorigines,  and  no  colony  of  the  Australian  group 
has  taken  more  practical  stej's  in  this  direction  tlian  the  Colony  of 
Western  Australia.  Associated  with  lier  earliest  history  we  find 
the  Government  actively  workdng  for  the  protection  of  the  native 
race,  and  issuing  rations,  bla.nkets,  and  clothing  to  all  and  sundry. 
Even  in  the  case  of  native  criminals  the  humane  work  of  the 
Government  is  manifest ; and  in  the  criminal  settlement  at  Rott- 
nest,  which  is  set  apart  for  the  custody  of  those  natives  under 
sentence  for  various  crimes,  the  comfort  of  the  prisoners 
is  secured.  Passing  away  from  the  Government,  we  find  the 
New  Norcia  Mission,  established  in  the  year  1846,  conducted 
by  its  aide  and  Ijenelicent  friend  Bishop  Salvado,  under  the 
auspices  of  the  Benedictine  Brotherhood,  solely  for  the  benefit 
of  the  aborigines.  The  natives  there  have  a home,  with  food 
and  clothing  in  plenty,  while  those  who  are  m a condition  to 
learn  are  taught  handicrafts  suitable  to  their  abilities,  and  old  and 
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ji'oung  have  the  benefit  of  the  iiistruetion  and  paternal  guidance  of  a 
Christian  Father  whose  benevolenc.e  and  singleness  of  purjjose  have 
stood  the  test  of  54  years.  Beyond  the  limits  of  the  settled  dis- 
tricts, another  Mission  under  a kindre<l  l)rotherhood,  called  the 
Trappist  Mission,  has  l.ieen  established  in  a remote  section  of  the 
Colony — the  far  North-West — for  the  purpose  of  improving  the 
condition  of  the  aborigines,  the  work  of  which  has  been  carried  on 
in  the  face  of  danger  to  the  self-sacrificing  founders,  yet  with 
a determination  and  zeal  that  could  onl_v  l>e  exercised  under  Christian 
laws  and  Christian  teaching.  Other  Missions  were  attempted  in 
the  same  locality,  but,  after  months  of  patient  and  prayerful  working, 
the  natives  turned  on  the  devotees  and  drove  them  from  the  place. 

Apart  from  these  praiseworthy  tM'orts  of  the  different  religious 
denominations,  it  is  satisfactory  to  find  the  Government  and 
Legislature  to  the  fore.  Thousands  of  jjounds  have  been  voted 
and  expended  on  belialf  of  the  native  races,  and  thousands  of  the 
aborigines  have  found  their  lot  in  life  improved  under  the  fostering 
care  of  the  Government  Board.  The  annual  expenditure,  sanctioned 
by  the  Government  and  the  Legislature  of  the  Colony,  through  the 
Aborigines  Board,  presided  over  by  Mr.  H.  C.  Prinse]),  is  a large 
one,  and  with  it  Western  Australia  is  certainly  doing  her  part 
to  render  happy  and  contented  the  last  of  a race  wliose  existence 
and  whose  traditions  are  fast  becoming  a matter  of  history. 

The  following  biief  description  of  the  physical  and  mental 
characteristics  and  social  and  domestic  halnts  of  the  aborigines  is 
taken  from  the  “ Western  Australian  Year  Book,”  coni])iled  liy  the 
Registrar  General  of  the  Colonv,  Mr.  Malcolm  A.  C.  Fraser, 
F.R.G.S.,  F.R.C.  Inst. 

Physical  and  Mental  Characteristics. 

Upon  the  whole  the  Australian  Aborigines  fall  little  short  of 
the  average  Europeans  in  height,  though  far  inferior  to  them  in 
muscular  development,  the  limbs  being  thin  and  excessively  lean, 
combined  sometimes  with  an  abnormal  cor])idence.  The  bodies  are 
delicately  formed,  and  there  is  the  usual  total  absence  of  calves 
to  the  legs,  so  characteristic  of  the  dark  ra('es  generally.  The  cranial 
formation,  somewhat  finer  in  the  male  than  in  the  female  sex,  is,  on  the 
whole,  nari’ow  and  lengthy,  with  high  cheek-liones,  the  lower 
jmrtion  of  the  forehead  aliout  the  brows  pr(.»iecting  and  the  ujiper 
receding  rapidly.  The  nose,  narrow  above,  thereby  causing  the 
eyes  to  a|>[)ear  drawn  together,  liecomes  broader  and  somewhat 
squat  further  down.  The  ears  are  inclined  a little  forward,  the 
mouth  is  large  and  unshapely,  while  the  teeth  ate,  on  the  contrary, 
fine  and  white,  the  upper  row,  liki!  the  upper  lip,  mostly  over- 
lapping the  lower.  The  jawtione  is  contracted,  the  chin  small,  the 
complexion  oftener  coffee-brown  than  actually  black.  The  jiitch 
Idack  hair  is  somewhat  curly,  wuthout,  however,  lieing  xvoolly,  and 
wdien  cleaned  from  the  mass  of  grease  and  dirt  that  usually  clogs 
it,  is  fine  and  glossy.  The  duration  of  life  rarely  exceeds  50  years. 
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The  a vera^’e  height  and  girth  i)t'  50  aborigines  measured  at  Rottnest 
Prison,  where  natives  from  all  parts  of  the  Colony  are  confined, 
were  found  to  l)e  (15 1 and  o3]  inches  respectively. 

Their  intelligence  and  reflective  faculties  are,  as  a general  rule, 
of  a mean  order;  but  surjtrising  ipuckness  of  ai)|)rehension,  a keen 
sense  of  the  ridicidous,  and  a great  talent  for  mimicry  have  been 
often  exhibited  by  aliorigines,  and  make  them,  in  many  instances, 
very  good  companions.  Their  females  have  lieen  taught  womanly 
accomplishments,  and  their  men  have  learne'l  and  practised 
successfully  mechanical  trailes;  while  in  the  Roman  Catholic  Mission 
at  New  Norcia.,  befoi-e  referred  to,  they  have  proved  good  gardeners 
and  agrii'ulturists.  Their  perce])tive  faculties  are  very  acute,  and 
make  them  valuable  as  trackers  ; and  as  messengers,  pearl-divers, 
shepherds,  horsebreakers,  stock-drivers,  hunters,  or  at  any  employ- 
ment reejuiring  liglit  manual  labour,  they  have  ])roved  satisfactory 
and  trustworthy.  Nor,  wlien  instancing  the  use  of  aborigines  to 
the  white  man,  must  the  services  of  the  natives  who  accompanied 
the  early  colonial  explorers  in  some  of  their  most  arduous  journeys, 
and  |iroveil  almost  in(lis])eusable  to  tliem,  be  forgotten. 

Social  Condition  and  I)omestic  Habits. 

The  social  conditions  of  each  trilie  are  governed  by  their  food 
supply,  and  the  facilities  or  difficulties  of  intercourse.  Aborigines 
are  conservative  in  their  habits,  refusing,  for  instance,  to  imitate 
the  European  methods  of  preparing  food  l>y  boiling  or  stewing. 
The  tribes,  with  few  exce])tions,  are  essentially'  nomads,  having 
neither  loi-il  hal)itations  nor  jdiices  of  refuge,  but  roving  only 
within  the  l)oundaries  of  that  ]>articular  district,  of  the  many  into 
which  the  Colony  is  divideil,  oceipiied  liy  them  according  to  usage. 
In  this  they  differ  from  other  peoples  of  migratory  habits,  and  still 
more  in  the  fact  that  the  time  of  visiting  particular  portions  of 
their  territory  is  generally  regulated,  so  that  their  visit  to  that 
place  occurs  when  the  particular  article  of  food  for  which  it  is 
noted  will  be  jilentiful  or  in  season. 

A curious  custom,  not  peculiar  to  the  Australian  race,  is  that 
of  the  kobninj  or  totem,  by  which  that  particular  s])ecies  of  the 
animal  or  vegetalile  kingdom  whicli  is  the  distinguishing  badge  of 
a paidiimlar  tribe  is  forbidden  to  the  tribe  as  an  article  of  food. 
Again,  certain  f<,»ods  are  foi'bidden  to  youths  till  they  attain  a 
certain  age ; but  this  custom  does  not  seem  to  be  connected  with 
the  taboo  system  mentioned  above,  and  arises  merely  from  utilitarian 
motives. 

Foo'l  is  olitained  l)y  hunting,  fishing,  or  digging,  and  the 
supply  is,  as  a rule,  by  no  means  scanty.  Nor  is  the  aborigines 
way  of  pre]iaring  food  stereotyped  or  unsatisfactory.  Though  rude 
ai)pliances  are  used,  generally  palatalde  and  often  really  nice  dishes 
are  furnished.  Thus  some  tribes  pre|)are  a tish  for  cooking  by 
wrapping  it  in  strips  of  a species  of  bark  with  a jieculiarly  flavoured 
juice,  which  exudes  in  the  process  of  cooking,  and  being  preserved 
by  the  wrappings,  gives  the  fish  a flavour  wdiich  would  satisfy  the 
ca].iricious  gourmet. 
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In  tliL'  matter  of  lionsiiig,  their  dwelling's  are  of  the  iiiest 
primitive  deserijition,  taking  generally  the  form  of  a hreak-wiml 
composed  of  a lew  loixs  or  thick  branches  covered  with  boughs  <ir 
clay.  In  the  Nor’-West  the  natives  sleep  in  the  open,  and  their  tire 
forms  the  only  camp  they  make.  Little  clothing  is  renuired  in 
the  case  of  tlie  aborigines,  ami  besides  the  gii-dle  of  yarn  (nooll)an) 
tlie  only  garment  u.sed  is  the  hooka,  a cloak  made  of  kangaroo  skins. 

Their  ornaments  are  few,  the  skin  of  a wild  dog’s  tail  worn 
across  the  upper  part  of  the  forehead,  and  a tuft  of  emu’s  or 
cockatoo’s  featliers  tied  round  the  arm  (ir  fastened  in  the  hair 
l.ieing  the  most  fashionable,  wliile  occasionally  fur  necklaces  have 
been  noticed  by  travellers.  By  inserting  liones  in  the  septum  of 
the  nose,  and  scarifying  the  breast  and  otlier  parts,  the  face  ami 
figure,  from  a native  point  of  view,  is  improved;  wliile  a kind  of 
red  ochre  ('whilgey)  is  used  for  colour  ornamentation. 

The  women  are  very  scantily  clothed;  their  hookas  being 
smaller  than  those  of  the  men.  Amongst  other  impedimenta  they 
carry  the  coota  or  bag  used  when  travelling  for  holding  children, 
food,  or  other  burdens,  the  grublhng  stick  or  wanna,  used  for 
digging  roots,  and  the  lighted  tirestick  of  Baiiksia  or  Casuarina, 
which  Inirns  lilie  touchwood,  while  in  parts  of  the  Colony  the  heart 
of  the  Xaiithorrhoea,  or  grass  tree,  is  used. 

The  aborigines  display  great  ciuining,  perseverance,  and  agility 
in  tracking,  following  and  hunting  game,  furnished  with  such  simple 
weapons  as  they  possess,  and  have  three  different  ways  of  hunting 
the  kangaroo,  as  they  have  also  three  different  ways  of  ])reparing 
its  flesh  when  killed.  Although  rude,  their  hunting  appliances 
are  admirably  adapted  for  the  purposes  to  which  they  are  put; 
the  principal  weapons  being  the  b(.)omerang  (kyley),  hatchet  (kajou), 
knife  (dabba),  spear  (gidgee),  men)  or  wanner  (throwing  stick  or 
board),  and  dowak  (clulr).  The  different  parts  of  their  weajxms 
are  fastened  with  pirin  (a  kind  of  cement  consisting  of  blackboy 
gum  and  charcoal),  and  their  fishing  nets  are  ingeniously  made 
from  the  trioda  or  spinifex  plant.  The  first  named  weapon,  the 
kyley,  is  S(.)  consti'ucted  that,  unless  interfered  with,  it  will  assume 
a.  retrograde  or  lateral  motion  at  the  will  of  the  ])erson  by  whom 
it  is  tlu'fjwn.  This  missile  is  not  unique,  as  some  imagine  ; a weapon 
almost  identical  with  it  having  lieen  used  for  hundreds  of  yea.rs  in 
Abyssinia,  and  earlier  still  in  ancient  Egypt.  Most  of  the  hunting 
weapons  already  mentioned  are,  with  slight  alterations,  also  vised  in 
war;  but  in  addition,  the  wondah,  a wooden  shield  made  of  cork- 
wood, with  an  inward  curve  at  the  ends,  ami  used  for  purposes  of 
defence,  is  occasionally  carried.  An  interesting  collection  of  native 
weaj'ons,  including  spear-heads,  manufacturevl  by  the  aborigines  of 
the  Xorth-West  from  glass  bottles  and  telegraph  insulators,  may 
be  seen  in  the  Western  Australian  Court.  The  tools  used  in  cutting 
the  glass  are  pieces  of  flint. 

The  chief  amusements  of  the  natives  are  spear  throwing, 
dancing,  singing,  storytelling,  and  adorning  themselves  with  paint, 
grease,  and  feathers;  this  last  being  almost  wholly  confined  to  f he  men. 
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THE  GOLDFIELDS 

OF  WESTERN  AUSTRALIA. 


A COMPARISON  AND  A HISTORY. 

(By  E.  W.  Hine.) 

In  reviewing  the  auriferous  liistory  of  Western  Australia,  or 
as  it  is  more  familiarly  known,  the  “ Groklen  West,”  we  are  con- 
fronted with  tlii-ee  absolutely  startling  features — the  marvellous 
development  which  has  taken  place  during  the  past  seven  years ; 
the  enormous  area  over  which  the  gold  deposits  have  already  been 
located,  ami  the  latent  possibilities  even  within  the  prospected 
districts.  The  known  gold-bearing  region  is  twice  as  large  as  the 
Repuldic  of  France;  reaching-  from  Kimlierley  in  the  far  North,  to 
Norseman  and  Dundas  in  the  South,  a distance  of  over  one  thousand 
miles,  while  the  width  of  this  immense  belt  is  fully  three  hundred 
miles. 

It  may  safely  be  said  that  in  })oint  of  area,  of  progress,  and  of 
production  the  Western  Australian  goldfields  are  practically  without 
parallel  in  the  history  of  mining.  On  many  occasions  the  records 
of  the  Rand,  the  field  which  in  some  respects  most  closely  approaches 
Western  Australia,  have  been  held  to  be  unequalled;  Imt  output 
for  output,  ami  pei'iod  for  period  of  the  ojierations  the  official 
figures  award  the  palm  to  the  Cinderella  of  the  Australian  colonies. 

The  following  table,  in  the  case  of  the  Witwatersrand  prepared 
from  the  chronicles  of  the  Chamber  of  Mines,  in  the  case  of  this 
■country  from  the  data  collected  by  the  Customs  Department,  shows 
the  gold  yield  of  the  respective  countries  for  six  years.  Though  set 
in  parallel  columns  the  figures,  it  will  lie  observed,  are  not  for 
parallel  periods.  The  starting  point,  however,  is  pretty  nearly 
equivalent.  The  unicpie  “banket”  deposits  of  the  Rand  were 
found  in  1885  ; in  1886  the  big  rush  set  in,  and  1887  was  the  year 
of  excitement  and  acdivity.  It  is  from  the  latter  year  that  the  first 
records  of  the  Witwatersrand  Chamber  of  Mines  date.  In  Western 
Australia,  towards  the  close  of  1892,  Bayley  and  Ford  unearthed 
the  mass  of  yellow  metal  at  Coolgardie  which  disclosed  the  existence 
of  the  goldfield  and  gave  the  first  great  impetus  to  prospecting  in 
the  Colony.  In  1893  came  the  rush  ; in  1894  the  Eastern  fields 
were  detached  from  Tilgarn,  and  declared  a separate  gold  district. 
So  that  the  i)eriods  in  the  lives  of  the  two  countries  set  in 
opposition  as  nearly  as  possible  correspond  : — 

Rand.  Western  Australia. 


1887 

ozs. 

23,149 

1894 

OZS. 

207,131 

1888 

207,660 

1895 

231,572 

1889 

369,557 

1896 

281,263 

1890 

494,817 

1897 

674,987 

1891 

729,238 

1898 

...  1,050,183 

1892 

...  1,208,928 

1899 

...  1,643,876 

ol 


The  table  speaks  for  itself.  It  aiforJs  indubitable  demonstration  of 
the  excess  in  the  "Weslralian  gold  outturn  during  the  first  few  years  of 
development,  the  totals  being  3,033,349ozs.  for  the  Eand,  and 
4,088,908ozs.  for  Western  Australia.  On  the  basis  of  value  a 
comparison  of  the  respective  productions  would  be  even  more 
favourable  to  Western  Australia  than  ajipears  from  the  above 
figures. 

In  other  respects  Western  Australia,  in  her  brief  history,  outvies 
the  Rand — in  the  matter  of  dividends,  for  instance,  of  the  returns 
paid  to  investors  by  the  mines.  According  to  Wessrs.  Hatch  and 
Chalmers*  the  total  amount  distributed  among  shareholders  during 
the  already  quoted  period  of  the  gold  output — viz.,  1887-92 — was 
,£2,108,350.  This  distribution  falls  over  1;^  millions  sterling  short 
of  the  payments  by'  Western  Australian  companies  during  the  past 
six  years,  the  actual  amount  in  dividends  (the  figures  are  those  of 
the  Registrar  Greneral  of  the  Colony;  being  ^3, 576. 727.  Diuino- 
the  year  just  closed  it  is  worth  noting  the  quantity  of  gold  exported 
and  minted  was  l,643,876ozs.,  while,  the  dividends  amounted  to 
ii2,022,779,  or  25s.  per  ounce  of  the  precious  metal  produced. 

Area  for  area,  also,  of  the  countiw  opened  up,  prospected,  and 
settled.  Western  Australia  is  far,  ahead  of  the  Rand ; is,  in  fact, 
without  a compeer.  Taking  the  Witwatersrand  gohlfield  first,  the 
total  of  the  area  thrown  open  to  mining  does  not  exceed  five 
hundred  square  miles.  Western  Australia,  on  the  other  hand,  at 
the  time  of  Bay'ley’s  find,  possessed,  roughly,  one  hundred  thousand 
square  miles  of  jjroclaimed  auriferous  country,  rfie  gold  outturn 
from  which  was  insignificant — a mere  few  huncRed  ounces  annually. 
The  rush  consec[ueiit  upon  the  valualde  discovery  at  CoolgarRe  is 
directly  responsible  for  the  inclusion  in  the  known  gold-bearing 
area  of  over  two  hundred  thousami  Sf^uare  miles,  of  which,  prior  to 
the  find,  less  was  known  than  of  the  centre  of  Africa  To-day  the 
total  area  of  the  goldfields  of  Western  Australia  is  324.111  scjuare 
miles,  or  just  one-third  the  area  of  the  Colony.  How  spacious  is 
the  mineral  belt  may  be  gathered  when  it  is  said  to  be  greater  in 
extent  than  any  province  of  Australia,  with  the  exception  of 
Queensland. 

The  FotTNDATiox  of  the  Industry. 

Gold-mining  as  an  industrial  pursuit  in  Western  Australia  is 
of  quite  recent  establishment.  The  potentialities  of  a territory- 
encompassing  975,920  square  miles  were  partially  known  for 
nearly  half  a century.  As  remote  as  1854  it  was  authoritatively 
declared  that  the  Murchison  district  yjrobably  contained  ••  one  of 
the  finest  goldfields  in  the  world.”  For  fully  3u  years,  notwith- 
standing this  prediction,  the  mineral  wealth  was  suffered  to  lie 
perdu.  Few,  if  any,  attempts  were  made  to  make  certain  of  what 
was  accepted  as  mere  probaltility.  The  attention  of  gold-getters 
at  this  time  was  concentrated  upon  the  mineral  resources  of  Eastern 
Australia,  and  it  was  left  to  one  or  two  explorers  to  cross  the 
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Western  portion  of  the  continent  and  acquire  indifferent  knowled^re 
<if  the  fateful  interior.  It  was  not  until  1884 — Western  Australia 
and  its  splendid  possibilities  being  still  the  knowdedge  of  few — that 
the  resources  of  the  out-of-the-w'ay  and  inaccessible  Kimberley 
district  were  ascertained.  In  1887,  again  remote  from  the  pro- 
mised land  of  the  Murchison,  the  Yilgarn  f Southern  Cross)  field 
lu'oke  out:  and  four  years  later  the  uq)per  Murchison.  It  was 
from  this  lime  forward  that  the  C(.)lony  commenced  to  fill  its 
destiny. 

The  work  of  the  prospector,  hampered  by  many  emViarrass- 
nients,  has  necessarily  been  slow.  An  examination  of  the  geological 
features  of  the  country  at  once  makes  clear  the  reason.  The  great 
nold-bearing  belt,  as  we  now  know  it,  lit's  some  400  miles  from  the 
littoral,  inland  and  Eastwards  of  the  sand  plains,  which  are  ever  a 
liarrier  to  exjdoration.  The  successive  discoveiies  on  the  Kim- 
berlev,  Yilgarn,  and  Pilbarra  fields  allured  to  Western  Australia 
some  of  the  hardiest  and  most  experienced  prospectors  the  con- 
tinent contains  ; and  it  was  as  the  outcome  of  their  labours  that 
in  1892,  towards  the  close  of  the  year,  a small  party  of  prosjiectors, 
.^purred  liy  what  hopes  who  can  say ; undeterred  by  adversity  and 
the  frowns  of  fortune,  succeeded  in  penetrating  the  desert  countiw 
-ast  of  Southern  Cross,  a lielt  previously  uninvaded.  Their 
exertions  led  to  the  find  Avhich  took  the  world  by  storm,  and  made 
the  names  of  Western  Australia  and  Coolgardie  famous  in  every 
quarter  of  the  globe.  A strong  tide  of  men  and  money  flowed  to 
the  afar  off  and  hitherto  obscure  Colony.  North,  South,  and  East 
of  C<io!gardie  the  flood  of  jiopulation  spread,  imposing  a sevei'e 
demand  upon  the  abilities  of  the  State,  and  necessitating  the 
•‘xtension  of  all  jmlilic  works,  the  provision  of  all  puldic  con- 
veniences liy  the  Grovernment  of  the  country. 

Lacking  knowledge  of  the  circumstances,  it  is  hard  to  picture 
I'he  many  and  varied  difficulties  which  have  beset  the  pioneer  in  the 
arid  wastes  of  the  interior.  Even  granted  personal  experience,  an 
atlequate  pourtrayal  of  the  position  is  extremely  hard.  The  tedious 
miles  upon  miles  of  inhospitalfie  bush;  the  lack  of  water;  the 
paucity  of  food  ; the  climatic  rigors  ; the  topographical  obstacles  to 
successful  w'ork.  Yet  in  the  end,  though  disastrous  often  to  those 
who  pioneered  the  way,  the  country  has  been  opened  to  settlement, 
and  in  the  larger  centres  to  civilised  life.  How  potent,  too,  in  all 
this  has  been  the  element  of  chance.  Accidental  discovery,  often 
at  the  close  ijf  fruitless,  disa]>pt)intiug,  and  disheaidening  labour, 
has  metamorphosed  the  fortunes  of  individuals  and  created  new 
scenes  of  activity  for  the  aggrandisement  of  others.  As  before 
observed,  it  has  been  the  duty  of  the  Government  to  follow  in  the 
wake  of  the  pioneer,  the  result  being  that  to-day  townsites  reserved 
at  varying  distances  on  every  field  are  already  either  well  built 
substantial  settlements  or  in  rapid  process  of  becoming  such.  The 
ephemeral  hessian,  the  adaptable  iron,  are  rapidly  being  supplanted 
by  bi'ick  and  stone ; while  careful  civic  supervision  is  securing  a 
cre<iitable  record  for  healthfulness.  In  the  remoter  districts  the 
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townships  are  still  embryonic  creations  round  which  the  moil  and 
toil  of  the  prospector  and  the  digger  go  on  unceasingly. 

Two  hundred  thoiisand  square  miles  ! And  but  a few  yeans  of 
jirospecting  still  less  of  actual  mining  to  demonstrate  its  full  worth. 
It  is  truly  hard  to  realise  the  scantiness  of  what  has  been  done,  how 
much  remains  t(.)  be  achieved.  Beyond  the  potential  value  for  gold 
of  the  territory  constituting  the  Eastern  Goldfields  little  has  been 
proved.  An  immense  area  is  absolutely  unknown  : an  equally 
large  area  remains  in  the  hands  of  the  prospectoi’.  One  may  fairly 
say  that  barely  the  fringe  of  the  possil)ilities  of  the  auriferous 
country  has  been  touched.  In  1893  the  bulk  of  the  gold  came  from 
surface  deposits.  The  extent  and  end  of  those  resources  was  in 
view.  To-day  the  continuance  of  ore  Imdies  in  length  and  dejith 
has  lieen  proved,  and  the  life  of  tlie  mines  is  far  greater  th.an  was 
ever  imagined  by  the  most  sanguine  prospector  of  the  early  days. 
Six  years  ago  mining  was  merely  a matter  of  speculation.  To-ilay 
it  is  a (juestion  of  investment.  An  industry  has  I)een  established 
the  opportunites  of  which  are  illimitable. 

Just  as  it  is  true  that  the  full  productiveness  of  the  determined 
gold-bearing  belts  has  not  l)y  any  means  yet  been  attained,  so  it 
may  with  equal  truth  be  said  the  arbitrary  official  demarcation  of 
the  goldfields  areas  by  no  means  circumscribes  the  limits  within 
which  fresh  discoveries  are  possible.  There  is  still  ample  verge 
and  scope  enough  as  well  inside  as  outside  the  proclaimed  areas  for 
active  and  profitable  prospecting  operations.  The  discovery  of  the 
Phillips  River  District,  an  extension  of  the  South-West  portion  of 
the  Dundas  field  to  the  coast,  is  irrefutable  evidence  of  this  fact  in 
one  direction  ; while  the  recent  finds  in  the  ranges  near  Donnyltroob, 
in  the  very  heart  of  the  well-watered  and  well-timbered  South- 
Western  corner  of  the  Colony  (concerning  which,  nearly  4b  years 
ago,  Mr.  Hargraves,  the  discover(*r  of  gold  in  New  South  Wales, 
declared  that  gold  in  payable  quantities  would  never  be  discovered) 
proves  it  in  another. 

The  most  serious  obstacle,  not  alone  to  the  rapid  develojmient 
of  the  vast  auriferous  deposits  of  Western  Australia,  but  to  the 
adequate  exploiting  of  the  existing  mines,  is  the  very  extent  of  the 
area  proclaimed.  This  is  especially  so  on  the  fields  most  remote 
from  the  coast  and  from  railway  facilities.  A judicious  extension 
of  reasonably  chea].)  means  of  communication  will  contril)ute  more 
than  aught  else  to  a solution  of  the  disadvantages  under  which  the 
fields  suffer,  and  to  the  removal  of  the  obstacles  besetting  those 
who  are  earnestly  and  intelligently  engaged  in  extending  the 
already  far-reaching  ramifications  of  the  gi  eat  gold-mining  industrv 
of  Westeim  Australia. 

The  Northern  Division. 

Dealing  with  the  fields  senatim,  the  first  in  the  Colony  to  be 
]iroclainied  was  Kimberley,  situated  in  the  remote  North-East,  on  the 
very  borders  of  the  Northern  Territory.  It  ivas  at  the  outcome  of 
<liscoveries  made  by  Mr.  E.  T.  Hardman,  then  Government  Geolo- 


54 


gist,  that,  in  May,  1886,  the  developnient  of  this  distant  area 
originated.  The  field  is  an  extensive  one,  comprising  46,886  square 
miles,  all  -within  the  tropics ; in  fact  it  is  the  most  extensive  as  it 
was  the  first  discovered  of  all.  During  the  jireliminary  years  of 
its  existence  the  Kind>erley  District  ju’oved  to  he  rich;  hut,  owing 
t o its  isolation  from  the  main  lines  of  traffic,  little  has  been  done  in 
later  years  to  turn  its  unhounded  merits  io  account.  The  export  of 
this  field  to  date  has  heen  25,340(>zs. 

Next  in  i)oint  of  discovery  was  Pilharra,  ]jroclaimed  in  1889. 
With  West  Pilharra  recently  separated,  this  held  is  situated  in  the 
region  designated  the  Nor’- West;  and,  like  Kimberley,  being 
remote,  its  development  is  fitful  and  slow.  The  combined  area  is 
44,360  scpiare  miles.  The  fields  are  regarded  as  most  promising 
for  minerals.  Dp  to  the  end  of  last  year  their  gold  ])roduction 
(export)  was  158,420ozs. 

The  two  remaining  components  of  the  Northern  Goldfields,  as 
they  are  officially  styled,  are  Ashburton,  with  an  area  of  6,992 
square  miles  ; and  Gascoyne,  5,061  square  miles.  The  first-men- 
tioned was  proclaimed  in  1890,  the  latter  in  1897.  To  the  present 
the  bulk  of  the  gold  won  (.m  the  Ashburton  has  come  from  alluvial 
sources  ; 4,750ozs.  having  been  exjtorted,  mostly  obtained  from  rich 
patches  in  shallow  ground.  In  the  opinion  of  experts  there  are 
sure  to  be  some  very  rich  deposits  of  gold  in  tlie  large  plains 
through  which  for  the  must  pai't  the  Ashburton  River  flows.  The 
Gascoyne  is  a eom[)arativeiy  recent  discovery.  Scarcity  of  water 
has  greatly  hampered  tlie  work  of  those  who  ha.ve  been  engaged 
prospecting  tlie  field,  though  the  locality  is  well  favoured  minerally. 

The  Central  Division. 

Taking  next  the  areas  constituting  tlie  Central  Goldfields,  the 
most  important  in  ](oint  of  pre'Sent  production  and  of  jiast  is  the 
Murchison,  proclaimed  in  1891,  the  boundaries  of  -wdiicli  enclose 
some  2(1,513  sijuare  miles.  The  gold  bearing  belt  runs  nearly  North 
and  South  for  a distance  of  over  one  hundred  miles,  the  different 
patches  being  sejiarated  either  by  high  sandy  table  lands  or 
intrusive  granite.  The  field  is  divided  into  a number  of  districts  : 
The  Cue  district,  which  again  is  sub-divided  into  Cue  ijrojier  and 
Cnddiugwarra ; Nannine,  which  includes  Abbot’s,  Gabanintha, 
Nannine,  Tuckanaira,  Nowthanna,  and  Star  of  the  East;  Day 
D awn  and  Mt.  Magnet,  the  latter  district  embracing  Boogardie, 
Lennonville,  Waringee,  and  Mount  Magnet  proper.  The  activity 
with  which  mining  operations  have  been  carried  on  is  best  demon- 
strated by  the  outturn  of  gold  which,  to  the  end  of  1899,  totalled 
over  half  a million  ounces.  The  value  of  the  ore  treated  has, 
right  through,  averaged  a little  better  than  an  ounce  per  ton.  As 
indicative  of  what  economical  management  can  achieve  under  con- 
ditions such  as  prevail  on  the  Murchison — shortage  of  water  and  an 
almost  entire  absence  of  timber  even  for  fuel  purposes — the  follow- 
ing figures  relating  to  the  Long  Reef  Gold  Mining  Comjiany’s 
property  in  the  Lennonville  division  of  the  Mt.  Magnet  district  are 


of  interest  and  value.  The  mine  carries  a quartz  reef,  the  ore  from 
which  returns  15dwts.  of  ^old  through  the  mill  (20  stamps),  from 
-5  to  7dwts.  remaining  in  the  tailings.  Mining  costs  amount  to 
13s.  6d.  per  ton ; repairs,  with  proportion  of  administration  and  general 
expenses  rej)resentiug  a f\irther  2s.  3d.  per  ton.  Milling  amounts 
to  11s.  9d.  per  ton,  this  sum  including  transport,  repairs  to  plant, 
and  administrative  and  general  charges.  The  total  cost,  therefore,  is 
27s.  6d.  per  ton.  or  about  7dvvts.,  the  gold  being  valued  at  ,£3  18s. 
per  oz.  The  mine  yields  just  sufficient  water  for  re(piirenients,  but 
all  the  timber  used  has  to  be  brought  several  hundred  miles  by  rail. 
The  fuel  value  of  the  timl)er  thus  obtained  is  ecpial  to  coal  at  38s. 
per  ton.  Even  under  these  disadvantages  mining  is  possilde  on 
industrial  lines.  The  Long  Reef  is  not  an  isolated  instance  of  suc- 
cessful operations  on  the  Murchison ; it  is  given  as  typical  of  many. 

Yalgoo,  proclaimed  in  1895,  is  to  the  South  of  the  Murchison,  to 
which  held  it  was  at  i>ne  time  attached.  Its  area  is  18,921  scpiare 
miles,  and  its  production  to  date  16,67(Jozs.  Last  year  was  the 
most  active  experienced  from  a mining  standpoint,  the  production 
increasing  from  3,765ozs.  in  1898  to  10,189ozs.  The  two  leading 
mines  on  this  held  are  Field’s  Find  and  Woodley’s  Reward,  each 
ovTied  by  English  corporations,  and  each  equipped  with  a 20  stamp 
mill.  At  Woodley’s  Reward  the  mining  and  milling  of  the  ore, 
making  provision  for  all  expenditure  within  the  Colony  other  than 
that  incurred  u])on  development,  costs  25s.  9d.  per  ton.  * Timber 
is  not  obtainalde  nearer  than  40  miles  away ; and  all  the  mine 
snpjplies  are  taxed  to  the  tune  of  £9  per  ton  freight  from  the  most 
convenient  ])oint  of  siq)]ily. 

A held  of  some  prominence,  also  included  in  the  Central  group,  is 
Peak  Hill.  This  held  was  2'i'oclaimed  in  1897,  has  an  area  of 
12,194  square  miles,  and  constitutes  an  extension  northwards  of  the 
Murchison  belt  (.)f  country,  though  it  possesses  ([uite  distinctive 
features.  G-old  was  hrst  discovered  in  the  Peak  Hill  district  in 
1892 ; but  it  was  not  until  some  vears  later  that  anything  other 
than  a mere  scratching  of  the  surface  took  place.  S(.nne  highly 
sensational  returns  have  been  obtained  from  the  cement  deposits 
which  mask  the  surface  of  the  country  and  which,  in  the  hrst  in- 
stance, were  the  main  source  of  prodiiction.  An  amalgamation  of 
almost  the  whole  of  the  Peak  Hill  leases  was  some  time  ago  effected, 
the  Peak  Hill  Groldhelds,  Ltd.,  being  the  name  of  the  company 
controlling  t)perations.  The  output  of  this  group  in  Augnst, 
1899,  reached  6,3144ozs.,  the  total  output  of  the  held  l)eing  68,878ozs. 
A further  combination  of  the  leases  in  the  Horseshoe,  the  only  other 
district  of  note,  has  just  been  completed,  the  result  of  which  should 
be  a considerable  augmentation  of  the  returns  from  the  Peak  Hill 
district. 

The  East  Murchison  G-oldheld,  proclaime(l  in  1897.  with  an 
area  of  28,242  square  miles,  is  the  reniaiiLing  nmmfier  of  the  Central 

* In  this,  as  in  all  other  quoted  cases,  the  average  is  based  ou  the  “long-”  ton  of 
2,2-K)lhs-,  in  contradistinction  to  the  practice  of  the  Rand,  where  the  “short  ” ton  (2,(i00lbs. ) 
invariably  obtains. 
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Fields.  As  its  name  implies,  the  field  is  a coiitiiiuatinii  of  the 
Murchison  Eastwards.  Since  the  date  of  the  proclamation,  the  East 
Murchison  has  put  out  over  105,0n0ozs.  of  gold.  The  most  active 
scenes  of  mining  are  Lawlers,  Lake  Way,  and  Mt.  Sir  Samuel. 
There  are  erected  in  the  districts  mentioned  some  fifteen  crushing 
plants,  totalling  127  stamps.  Though  rem(,)te  from  the  coast,  and 
a consideralile  distance  from  the  termini  of  the  Cue  and  Menzies 
railways,  a good  deal  of  attenticjn  is  just  now  l)eing  bestowed  upon 
the  devek>{mieut  of  the  e.vpansive  stretches  within  and  beyond  the 
confines  of  this  field.  The  present  two  most  |iroductive  mines  are 
the  East  Murchison  United  (Lawlers),  and  tlie  Bellevue  Pro]irietary 
(Sir  Samuel).  The  Lake  Way  dist]-ict  also  bids  fair  to  become  a 
large  producing  centre.  Several  |)ropei-ties  have  just  been  equipped 
with  stamp  mills,  a.nd  other  leases  have  been  taken  up  in  the  same 
locality,  upon  which  a good  deaf  of  euergv  will  shortly  be  ex])ended. 

At  the  East  Murchison  United  the  a.verage  cost  of  mining, 
leased  on  the  AV'ork  (.)f  the  past  year,  is  14s.  5d.  per  ton,  this  sum 
including  repairs  to  ]ilant  and  a proportion  of  the  administration 
and  miscellaneous  expenses.  Milling  costs,  providing  for  the  same 
I'harges,  as  well  as  for  assaying  and  ore  transport,  amounted  to 
10s.  9d.  per  ton,  or  a total  of  25s.  2d.  The  monthly  tonnage  treated 
was  about  1,5(.)0  tons,  and  the  average  return  24dwts.  In  addition 
to  the  l.oUb  tons  cimshed  on  the  Company’s  account,  some  640  tons 
]ier  month  have  been  put  through  the  mill  for  other  leaseholders. 

The  Eastern  Division. 

It  IS  on  the  Eastern  G-oldiields  that  the  most  remarkable 
developments  have  occurred,  and  from  them  that  the  great  Imlh  of 
the  gold  exported  from  the  Colony  during  the  past  five  years  has 
come.  And  in  any  reference  to  this  group,  East  Coolgardie  falls 
into  pride  of  place  : in  dimensions  almost  the  least  significant  of 
the  seventeen  goldfields  in  Western  Australia;  in  jirod action  pre- 
eminent. During  1899  the  yield  of  the  precious  metal  from  the 
Boulder  mines,  practically  the  only  contributories,  was  917.434  ozs., 
or  more  than  half  the  aggregate  of  the  yield  from  the  Colony.  This 
production  is  in  excess  of  that  from  Victoria;  not  far  short  of  that 
from  Queensland  ; and  it  is  ahead  of  the  return  from  the  Band  at 
the  same  stage  of  development.  Comjiared  with  the  production  in 
1898  the  output  for  the  past  year  shows  an  advance  at  the  rate  of 
one  hundred  ])er  cent. 

The  history  of  the  East  Coolgardie  Goldfield  has  been  one 
long  succession  of  surprises  and  of  phenomenal  developments ; with 
the  result  that  to-day  no  camp  displays  so  pleiiteously  the  actuali- 
ties of  progressive  mining.  Operations  are  almost  entirely  confined 
to  the  tract  of  country  contiguous  to  the  town  of  Kalgoorlie  and 
extending  Southwards  for  a distance  of  five  miles.  Along  the 
whole  length  of  this  line  the  eye  is  met  in  every  direction  with  a 
succession  of  substantial  equipments.  As  the  “Golden  Mile”  (the 
name  bestowed  upon  the  Boulder  bunch  of  mines)  is  reached,  the 
surface  of  the  ground  is  entirely  covered  by  the  immense  structures 
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♦‘uclosilig  the  rediietioii  plants  and  other  works  iiieideiital  to  tlie 
extraction  of  gold  from  its  matrix.  At  the  moment,  the  tpiantitv  of 
mill  stnif  treated  per  month  is  about  40,000  tons,  the  average  of 
the  returns  being  loz.  17dwt.  The  exploration  of  the  deeper  ground 
is  proceeding  as  ijuiekly  as  the  free  ]irovision  of  funds  and  the 
employment  of  np-to-date  and  advanced  methods  will  permit.  In 
the  Great  Boulder  mine  whei’e,  in  this  regard,  the  most  active  pt>licy 
is  in  vogue,  the  value  of  one,  at  any  rate,  of  the  ore  bodies  at  a 
depth  of  1,100  feet  has  already  been  ascertained;  and  it  speaks 
volumes  for  the  future  of  the  tield,  and  for  the  country,  that  not 
only  the  width  but  the  high  values  which  from  the  inception  have 
been  so  characteristic  of  the  composite  lodes  of  East  Coolgardie 
are  fully  maintained.  The  ex[)erience  of  the  Great  Boulder,  the 
pioneer  mine  of  the  field,  is  the  exj^erieuce  of  other  properties.  As 
depth  is  attained,  ri(/h  zones  of  ore  are  being  encountered,  the 
existence  of  which  was  ])reviously  unknown;  while  the  extensions, 
laterally  and  longitudinally,  of  proved  ore  l)odies  are  l)eing  ])i(lved 
up  in  adjacent  leases. 

Over  900,000  tons  of  ore  have  been  raised  from  the  mines 
along  the  Hannans  belt,  the  yield  from  which  was  l,720,000oz.,  or 
an  average  of  just  short  of  '2oz.  per  ton.  The  bulk  of  this  stuff  has, 
of  course,  l)een  drawn  from  the  oxidised  zone,  wduch  superimposes 
the  unaltered  country  for  a dejfih  vaiving  from  less  than  100  to 
several  hundred  feet.  Below  this  are  the  telluro-sulphide  and 
sulphide  ores,  the  profitable  manipulation  of  which  is  just  now 
receiving  close  attention.  The  accepted  practice  of  the  field  has 
been  to  apply  wet  milling  to  the  reduction  of  the  oxidised  ores,  the 
residues  being  invarialdy  leached  with  cyanide  solutions.  The 
notable  excejfiions  to  this  rule  are  the  Hannans  Browm  Hill  and  the 
Associated  (Australia)  mines,  where,  instead  of  wet  milling,  the 
reduction  of  the  ores  l)y  dry  processes  has  been  adopted  with  signal 
success.  Some  interesting  figures  are  available  concerning  the  w(.n-k 
of  the  former  mine  iluring  the  year  just  closed.  In  this  period  the 
quantity  of  mill  stuff  treated  was  42,025  tons,  whidi  yielded 
87,7t>2oz.  of  gold,  valued  at  4:o47,539.  Out  of  this  sum  £123,750 
was  distributed  in  dividends.  The  expenditure  on  capital  account 
— on  mine  develo])ment,  on  construction  and  equipment-  was 
.£43,219  ; and  on  revenue  account,  on  ore  extraction,  reduction,  etc., 
£89,659  ; mint  and  bank  charges  representing  £3,992  of  the  sum 
total.  The  average  cost  per  ton  of  milling  was  12s.  2d.,  inclusive 
of  ore  transport,  maintenance,  and  administration ; cyaniding, 
11s.  lOd.  per  ton;  and  mining  11s.  lid.,  or  a total  of  35s.  lid.  per 
ton.  The  ]iercentage  of  tine  gold  recoveri'd  was  94'35  of  the  ore 
contents. 

So  much  of  the  current  work  in  the  mines  is  now  witliin  the 
sulphide  zone  that  natmully  the  managements  have  Ijeen  seeking 
to  devise  an  efficient  and  economical  process  for  the  treatment  of 
these,  ores.  From  most  of  the  mines  parcels  of  suliihides  have  from 
time  to  time  lieen  shi]q)ed  to  smelters.  The  returns  are  invariablv 
high,  ranging  from  a few  to  thirty  or  forty  ounces  ])er  ton;  this 
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procedui’e  prohibiting  the  forwarding  of  any  bnt  the  richest  ores- 
Here  is  a case  to  show  the  exyjenses ; The  parcel  containe.d  203- 
tons  9 cwt.  gross  weight,  or  less  tare  and  moisture  197  tons  14  cwt., 
and  contained  1,960  ozs.  of  gold.  The  gold  paid  for  was  1,92 7 '65 
ozs.  at  ^4  per  oz.,  £7,710  12s.  2d.  Smelting  charges  (£2  per  ton) 
auiounted  to  £395  9s.  6d.,  and  the  freight  £99  ; reducing  the  net 
proceeds  handed  to  the  company  to  £7,228  11s.  3d.  It  will  be- 
gathered  from  these  figures  how  expensive,  and  therefore  how  pro- 
hibitive the  shipment  to  smelters  is  under  existing  conditions. 
Local  treatment  lias  been  attempted  at  several  of  the  mines ; 
notably  at  the  Lake  View  Consols,  the  Boulder  Main  Eeef,  and  the 
Associated.  Several  other  jiroperties  are  being  equijiped  with 
costly  and  elaborate  iilants.  Greuerally  speaking,  the  lines  of  treat- 
ment adopted  have  been  as  follow  : — Drying  in  revolving  furnaces 
of  ordinary  type  ; trituration  with  rolls  and  ball  mills  ; roasting  or 
desulphurising  in  horizontal  furnaces  of  the  “ Rojjp  type,  or  in 
vertical  furnaces ; and  a sulisequent  leaching  of  the  sweetened 
jiroduct  liy  solutions  of  cyanide  of  potassium,  lii  some  of  the  later 
])lants  provision  is  made  for  the  exti-action  of  whatever  coarse  gold 
there  mav  lie  in  the  ore  by  jiassing  the  residues  at  some  stage  of 
the  jirocess  over  amalgamated  plates  or  into  pans.  It  cannot  be 
said  that,  to  the  present,  the  efforts  to  handle  the  sulphide  ores  on 
the  field  have  Iteim  attended  with  unqualified  success.  The 
experience  has  rather  lieen  that  the  costs  are  high  and  the  extraction 
low.  Experiments  are  in  progress  at  the  Lake  View  Consols  which 
involve  a complete  departure  from  the  methods  already  described. 
The  author  of  the  new  jirocess  is  Dr.  Diehl,  of  the  London  and 
Hamburg  Gold  Recovery  Comjiany,  the  firm  responsible  for  the 
system  of  reduction  apjilied  at  the  Brown  Hill  mine.  Briefly,  the 
jioints  of  differentiation  are  that  the  ore,  instead  of  being  dry 
crushed,  is  jiassed  through  stamji  mills  in  the  ordinary  way,  the 
juilji  being  concentrated,  and  the  tailings  submitted  to  direct 
cyanidation.  Both  the  drying,  which  is  a condition  jirecedent  to 
reduction  in  ball  mills,  and  the  roasting,  which  was  deemed  requisite 
to  eliminate  the  suljihur  before  applying  the  cyanide  solutions,  are 
thus  disjiensed  with  ; the  direct  treatment  of  the  raw  piroducfc,  after 
wet  crushing,  being  found  not  only  more  economical  but  to  afford  a 
much  higher  jiercentage  of  extraction.  If,  after  further  tests,  the- 
svstem  devised  liy  Dr.  Diehl  be  found  as  advantageous  as  the 
jirelimiiiary  trials  have  jiroved,  then  the  manipulation  of  the 
mineralised  ores  of  the  East  Coolgardie  Goldfield  will  be  a much 
simpler  and  a much  less  costly  matter  than  was  believed;  and  the 
difficulties  which  for  a time  loomed  in  the  way  of  the  maintenance 
of  the  present  piroduction  will  have  been  removed.  The  mines  right 
along  the  line  are  opening  up  remarkal>ly  well,  and,  given  a satis- 
factory solution  of  the  “ sulphide  problem,”  the  yield  of  gold  from 
the  East  Coolgardie  field  must,  in  the  future,  show  even  greater 
advances  than  in  the  past. 

Next  to  East  Coolgardie  in  point  of  production  is  Coolgardie,. 
the  parent  of  the  Eastern  Goldfields.  It  was  the  magnificent  finds 
made  at  and  in  the  vicinity  of  Coolgardie  that  first  attracted  world- 
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Avide  attention  to  the  opportunities  afforded  by  Western  Australia 
for  those  whose  interest  is  eentred  in  g’old  mining,  and  that  enabled 
an  obsenre  and  disregarded  conntry  to,  for  the  time,  dominate  the 
attention  of  the  mining  world.  As  a goM  producer  Coolgardie  still 
ranks  second  in  importance,  the  outturn  in  1899  (141,170ozs.)  being 
the  largest  yet  recorded.  In  view  of  the  almost  entire  cessation  of 
outside  interest  in  the  resources  of  the  field,  due  possibly  to  the 
overwhelming  claims  of  Kalgoorlie  to  immediate  attention,  the  im- 
provement is  noteworthy.  The  present  producing  mines  have  yet 
to  touch  the  high  water  mark  of  their  yields;  while  among  the 
■“silent”  mines  are  many  which  sooner  or  later  will  enter  the  ranks 
of  the  producers.  Outside  Coolgardie  proper,  whence  the  greater 
portion  of  the  gold  at  ])resent  comes,  there  are  a number  of 
important  centres  : — Burbanks,  Bouuievale,  Londonderry,  Bed  Hill, 
Kunanalliug,  Kintore,  4’2-Mile,  and  Siberia,  in  all  of  which  a 
renewed  activity  is  noticeable;  an  activity  created  by  and  resulting 
in  new  discoveries.  Enterprise  on  the  }>art  of  capital  and  good 
management  have  still  a pu’ofitalile  sphere  of  oj^eratiou  round  Cool- 
gardie,  where  there  are  as  many  leases  undergoing  steady  develop- 
ment by  individual  miners  as  anywhere  else  in  the  Colony. 
Generally  speaking  the  ores  of  the  field  are  low  grade ; that  is 
in  comparison  possilily  with  ihose  won  elsewhere  in  the  Colony  ; 
but  no  difficulty  is  experienced  in  working  them  at  a profit.  The 
leading  Coolgardie  mine  at  the  present  moment  is  Bayley’s  United. 
Bayley’s  is  an  amalgamation  of  four  mines,  and  four  distinct 
reefs  are  being  exploited,  the  intermediate  distances  necessitating 
the  trans})ort  of  the  ore  by  cable  hoist  from  a central  station 
1,000ft.  removed  from  the  mill.  During  the  past  year  the  working 
costs  have  averaged  30s.  4|d.  jier  ton.  ajijiortioned  as  follows ; — 
Mining,  15s.  84d. ; milling,  8s.  0|d. ; and  cyanidiug,  6s.  71d.  per  ton. 
The  manager  anticipates  that,  allowing  for  the  treatment  of  the 
shines  by  the  filter  jiress  process,  the  working  costs  during  the 
cun-eijt  year  will  not  exceed  31s.  4d.  per  ton.  At  the  Yale  of 
Coolgardie  (the  leading  producer  in  the  Bonnievale  district)  the 
mine  expenses  are  officially  stated  to  be  as  follow  : - -Mining,  15s.  9d. 
per  ton;  milling,  8s.  9d.  per  ton;  and  cyanidiug,  5s.,  or  a total  of 
29s.  6d.  per  ton.  Both  mines  are  quartz  propositions.  The 
average  yield  from  Bayley’s  is  30dwt.,  from  the  Yale  of  Coolgardie 
124dwts.  pier  ton. 

The  only  field  which  retrogressed  in  its  gold  production  last 
year  in  contrast  with  the  pirevious  year  was  Horth-East  Coolgardie 
(21,542  square  miles),  the  chief  district  and  centre  of  which  is 
Kanowna.  The  bulk  of  the  gold  turned  out  Horn  this  field  has 
latterly  come  from  the  “cement”  or  the  “alluvial.”  as  it  is 
indifferently  termed.  At  compraratively  shallow  depths  the  several 
leads  being  worked  returned  rich  values,  the  yields  from  this  source 
sending  the  j^roduction  upr  with  a jumpi  from  32,906  ozs.  in  1897, 
to  125,240  ozs.  ill  1898,  and  81,171  ozs.  last  year.  The  falling  off 
in  the  outturn  in  1899  is  attributable  ptartly  to  the  exhaustion  of 
the  richer  p)ortion  of  the  deposits,  but  mainly  to  the  lack,  on  the 
piart  of  the  working  miner,  of  the  capiital  wherewith  to  p)rosecute  his 
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labour:?  at-  dejitli.  Tlie  existence  of  beds  of  conglomerate,  alternated 
with  bands  of  “pug”  (a  soapy  stuff  in  which  the  gold  occurs  in 
an  exti’emely  hue  and  filmy  state)  has  been  demonstrated  to  a 
depth  of  hOO  feet.  As  most  of  the  holdings  are  claims,  and  not 
leases,  tlie  tiehl  therefore  lal>ours  under  a clual  disadvantage.  In 
the  first  place,  as  before  mentioned,  the  wtu'king  miner  has  not  the 
means  to  purchase  ]>lant  to  enable  him  to  go  below  the  water  level 
(80  feet),  and  in  the  second  place  the  smallness  of  the  holdings  is 
a bar  to  his  getting  funds  from  extraneous  sources.  These  disad- 
vantages will  1)1*  overcome  when  it  is  found  possible  to  amalgamate 
a n\uube]'  of  the  claims  on  a reasonalile  ba-sis,  this  being  absolutely 
('ssential  before  sinking  can  be  I'esumed.  Latterly  there  has  been 
a marked  revival  in  (piartz  mining.  The  White  Feather  Reward, 
the  chief  property  in  the  district,  continues  to  furnish  good  returns  ; 
and  at  the  White  Feather  MainR.^ef,  and  the  North  White  Feather 
Consolidated,  adjoining  mines,  work  has  recently  been  re-entered 
upon  with  promise  of  payable  results.  The  disclosure  of  several 
large  formations  underlying  the  cement,  it  is  anticipated,  will 
cijustitute  a further  source  of  production  in  the  not  very  distant 
future.  In  the  Bulong  district  the  outlook  is  equally  promising, 
both  for  alluvial  and  <[uartz  mining. 

The  Broad  Arrow  field,  5fh)  square  miles  in  area,  embraces 
the  districts  of  Black  Flag  (some  years  ago  a very  busy  spot), 
Bardoc,  Paddington,  and  Smithfield.  It  ranks  eighth  on  the  list 
of  producers  ; the  output  of  the  precious  metal  in  1899  being  double 
that  of  1898.  Two  of  tlie  mines  on  this  field  stand  in  the  forefront 
with  the  best  in  the  Colony,  the  Hill  End  at  Broad  Arrow,  and  the 
Paddington  Consols  at  Paddington.  The  extension  of  the  railwav 
Northwards  from  Kalgoorlie  has  done  much  to  improve  the  con- 
ditions under  which  mining  is  carried  on  in  this  district.  Operations 
were  at  one  time  greatly  impeded  by  the  shortage  of  water ; but-  as 
the  loAver  levels  are  driven,  tliis  drawback  has  in  a great  measure 
lieen  obliterated.  At  the  present  time  the.  costs  of  mining  compare 
most  favourably  witli  those  of  other  fields.  At  the  Hill  End  mine, 
for  instance,  owned  by  the  New  Austral  Company  (largely  French 
capital),  the  expenses  are:  Mining,  12s.  2d.;  milling,  10s.  9d.; 
cyaniding,  7s. ; while  special  charges,  such  as  rents,  insurances, 
etc.,  represent  a further  Is.  5d.  per  ton  ; the  total  charges  amount- 
ing to  Sis.  4d.  At  Bardoc  ami  Black  P’lag  many  leases  continue 
to  lie  worked  on  an  industrial  basis. 

Public  attention  is  just  now  largely  directed  to  what  it  is 
customary  to  refer  to  as  the  “ North  Country.”  By  this  is  meant 
that  portion  of  the  Eastern  Groldfields  included  within  the  areas  of 
North  Coolgardie  and  Mount  Margaret.  The  whole  of  the  belt,  or 
the  greater  portion  of  it,  is  still  in  the  hands  of  the  prospector  and 
of  the  miner,  who,  working  as  owner,  is  steadily  developing  and 
reaYiing  the  returns  from  the  small  parcels  of  ore  raised  and  treated 
at  some  convenient  crushing  mill.  The  North  Coolgardie  field, 
30,609  square  miles,  comprehends  the  country  which  radiates  from 
Menzies  and  enfolds  the  important  centres  of  Comet  Vale,  Goon- 
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^arrie,  and  the  districts  of  Ularring  ( which  includes  Mount  Callion, 
Mount  Higgins,  Mount  Ida,  and  Mulliiie),  Niagara  (which  also 
embraces  Tamjm),  and  Yerilla  (Linden,  Eucalyptus,  and  Ed- 
judina).  Over  this  extent  of  mining  country  some  400  stamps 
have  already  been  erected.  At  the  Lady  Sheiiton  O.iVL,  Menzies, 
the  average  cost  of  mining  was  16s.,  and  milling  L5s.,  inclusive  of 
all  charges,  and  taken  over  a period  of  four  months.  A number  of 
tne  more  important  interests  are  in  the  hands  of  English  comj)anies, 
the  rich  specimens  obtained  in  the  early  days  from  the  mines  in  this 
belt  proving  a great  stimulus  to  the  exploitation  of  its  mineral 
wealth.  To  the  end  of  1899,  the  returns  of  gold  from  the  leases  on 
the  North  Coolgardie  held  totalled  278,843ozs.  The  various  camps 
have  suffered  more  than  the  usual  number  of  vicissitudes.  There 
is  practically  no  water  in  the  country,  and  the  difficulty  in  obtain- 
ing supplies,  much  less  the  bare  necessaries  of  life,  prior  to  the 
extension  of  the  railway  system,  compelled  the  abandonment  of 
many  areas  which,  under  the  altered  conditions  of  the  present,  it  is 
possible  to  handle  with  proht,  areas  also,  some  of  which  have 
recently  shown  themselves  to  l)e  of  great  promise.  In  each  of  the 
centres  mentioned  is  generally  to  be  found  a group  of  leases,  the 
intervening  10, 12,  20,  or  moi’e  miles  having  only  been  subjected  to  the 
most  cursory  examination.  Yerilla  is  a case  in  point.  Some  of  the 
richest  specimens  obtained  in  Western  Australia  came  from  this 
district.  As  a surface  field,  it  was  highly  ajtpraised.  Large 
cpuantities  of  gold  were  also  got  from  the  alluvial.  Sul)sequent 
developments,  however,  were  far  from  fulfilling  the  anticipations 
formed  at  the  first.  .Many  leases  were  abandoned,  and  the  district 
became  unfashionable.  Just  North  of  Yerilla  a new  belt  of  coun- 
try has  recently  been  discovered,  called  “ The  Granites.”  For 
four  miles  gold-beaifing  stone  outcrops  ; but  whether  this  is  a con- 
tinuous reef,  or  a succession  of  chutes,  has  yet  to  be  determined. 
This  is  only  one  of  many  developments  cmistantly  reported  from 
the  North  country,  along  the  length  and  Imeadth  of  wdiich  jirospect- 
ing  operations  are  being  vigorously  pursued. 

Mount  Margaret  (42,154  square  miles)  comprehends  within  its 
boundaries  the  most  central  portion  of  the  Colony  yet  proclaimed  a 
goldfield.  Two  spacious  districts  are  embraced — Mt.  Margaret  and 
Mount  Malcolm.  Taking  again  the  subdivisions  which  indicate  the 
mining  settlements  we  have  classed  under  the  first  named,  British 
Flag,  Erlistoun,  Laverton,  Mount  Weld,  Eagle’s  Nest,  Quartz  Hill, 
Redcastle,  and  Mount  Morgans  ; while  in  the  Mount  Malcolm  district 
are  Diorite  King,  Leonora,  Malcolm,  Murrin  Murrin,  Mertondale, 
R.andwick,  and  Webster’s  Find.  On  the  whole  field  there  are  264 
stamps  erected,  besides  other  reduction  and  cyanide  plants.  Mount 
Margaret  has  come  to  be  recognised  as  a most  important  mining 
field;  in  fact,  outside  the  Hannan’s  (East  Coolgardie)  belt,  the 
most  important  yet  found  in  the  country.  Most  attention  has  been 
given  to  and  the  best  results  have  been  obtained  from  the  mines 
in  the  Malcolm  district,  though  immense  strides  have  latterly  been 
made  by  the  Margaret  section  projier,  particularly  at  Mount 
Morgans.  Here  are  some  large  lode  formations,  wdiich,  in  the  mines 
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exploiting  them,  are  yielding  remarkahle  retnrns.  Trouble  has 
l)een  experienced  in  securing  a sufficiency  of  water  for  milling  pur- 
poses, but  this  is  practically  sf'ttled,  and  consideralde  impetus  will 
be  given  in  the  current  year  to  the  further  o])eDing  up  of  the  ore 
bodies,  the  outcro])S  of  wliicdi,  traceable  for  miles,  are  prominent 
features  of  the  held.  At  other  jioints,  Redcastle  notably,  many 
men  are  to  be  found  dry-blowing,  new  gullies  being  found  almost 
every  month.  Among  the  mnv  centres  in  the  Margaret  district, 
the  Euro  ( Laverton)  is  coming  into  prominence.  Its  position  is 
some  20  miles  from  Mount  Morgans.  Curiously  enough  the 
original  holders  of  the  Euro  mine — and  their  experience  exemplihes 
how  dithcult  it  is  to  command  success,  however  well  deserved — 
mined  to  within  8|  inches  of  the  lode  now  being  worked,  the 
<liscovery  of  which  has  completely  transformed  the  ])rospects  of  the 
])ro])erty.  East  of  Mount  Weld,  a centre  33  miles  East 
of  Mount  Margaret,  a hud  was  recently  made  which 
constitutes  the  nearest  line  of  reef  to  the  South  Aus- 
tralian border  yet  expk)itcd.  Except  spinifex,  nothing  has  so 
far  been  ju-oved  to  exist  Elast  of  this  new  locality.  The  find  is 
known  as  Belt’s  Eim.l.  The  best  developed  mine  is  the  Black  Swan, 
where  the  indications  are  exceptionally  good.  In  his  1869 
expedition  Sir  John  I’orrest  penetrated  to  within  a very  short 
distance  of  this  new  mining  camp;  Imt  was  compelled  to  return 
owing  to  the  S(.’arcity  of  water.  North  of  Laverton  some  64  miles, 
a range  of  gold-bearing  country,  broken  up  with  bands  of  desert 
spinifex  and  out-cropping  granite  traceable  for  over  100  miles,  is 
just  now  coming  into  prominence.  Some  years  ago  this  line  was 
taken  up  by  a strong  cor])oration,  and  aliandoned.  English  capital 
has  again  been  introduced,  and  within  the  next  12  months  we  may 
expect  to  hear  of  excellent  results  attending  a policy  of  energetic 
development.  Though  first  ])rospected  in  the  early  days,  com- 
jtaratively  little  is  yet  Icnowm  of  the  Erlistoun  country.  Some 
hundreds  of  miles  North-East  again  is  another  auriferous  belt,  the 
prospectors  of  wdu<di  brought  in  some  exceedingly  rich  specimens 
with  the  statement  that  there  is  plenty  more  of  the  same  sort  of 
stone  waiting  to  be  won.  On  the  strength  of  their  representations 
a .strongly  e(|nij)ped  expedition  was  formed  a few  months  ago, 
backed  by  Coolgardie  capital,  to  thoroughly  explore  and  test  the 
country  in  the  region  of  the  find. 

The  various  districts  constituting  the  Mount  Malcolm  division 
liave  conti'ibuted  the  bulk  of  the  total  outjmt  from  the  field.  A 
marked  characteristic  of  this,  as  of  some  portions  of  the  Margaret 
division,  is  its  plenitude  of  fresh  water,  which  makes  living  under 
conditions  even  superior  to  those  obtaining  in  the  larger  centres. 
Indeed  the  town  of  Malcolm  is  distinguished  in  the  droughty 
interior  as  the  town  of  wells  and  windmills  ; and  as  being  the  only 
town  on  the  goldfields  where  water  is  reticulated  for  domestic 
purposes  from  elevated  tanks.  In  the  neighbourhood  of  Malcolm 
is  the  first  quartz  claim  pegged  out  in  the  Norlh  country.  It  is 
familiarised  under  the  name  of  the  North  Star.  Speakman  and 
party  made  the  location  after  the  original  Darlot  rush.  Not  good 
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ononghasa  dollying  show — this  being  the  test  of  value  in  those  days — 
the  groundwas  forfeited,  and  re-pegged  by  prospectors  who  ultimately 
sold  out  to  English  investors.  The  property  has  been  systematically 
developed,  the  output  to  date  being  5,396ozs.  from  5, ‘21 7 tons. 
Recent  discoveries  have  materially  enhanced  the  value  of  the 
property,  which  is  becoming  one  of  the  most  important  and  most 
promising  on  the  field.  The  average  value  of  the  mines  of  Malcolm, 
and  also  of  Leonora,  is  an  ounce  to  the  ton.  North  of  Malcolm  is 
Mertondale,  a comparatively  new  district.  Its  discovery  was  the 
“accident  of  an  accident,”  the  result  of  a fortuitous  mishap. 
Merton,  the  prospector,  tracking  a strayed  horse,  happened  upon  a 
gold  mine,  from  which  in  a few  months  he  raised  241  tons  of  stone, 
which  vielded  l,428ozs.  of  goLl.  North-west  of  Merton’s  another 
find  has  recently  been  made  bv  Dunn,  the  original  prosjjector  of  the 
Wealth  of  Nations,  and  this  also  is  reputed  to  be  wonderfully  good. 
East  of  Malcolm  is  the  Australia  United  group,  a congeries  of 
leases  producing  a considerable  quantity  of  gold.  This  is  one  of 
the  few  camps  in  the  North  where  water  is  not  ])lentifnl.  Bummer’s 
Creek,  WMbster’s  Find,  Mnrrin  Murrin  (where  is  situated  the 
Mt.  Malcolm  Proprietary,  one  of  the  best  equipped  mines  on  the 
field),  and  Leonora  ( which  has  all  the  characteristics  of  Hannan’s,, 
save  that  it  carries  no  tellurides  and  contains  an  anqiitude  of 
water)  are  all  centres  of  marked  activity  and  of  expanding  pro- 
duction. Two  years  ago  there  were  not  more  than  20  operative 
stamps  in  the  district;  to-day  there  are  183,  and  others  in  course  of 
erection.  The  mine  in  the  Malcolm  district  wliich,  more  than  any 
other,  has  brought  the  “North  Country”  into  prominence  is  the 
Sons  of  Gwalia,  at  Leonora.  This  property  alone  has  turned  out 
over  38,495ozs.  from  34,0.5-5  tons  of  ore,  the  reduction  plant  con- 
sisting of  a 10- stamp  mill.  Sixty-eight  miles  removed  from  the 
nearest  railway,  the  expenses  of  production  must  necessarily  be 
high.  Careful  management,  however,  has  brought  them  into  line 
with  the  best  that  is  lieing  done  in  the  country.  Taking  the 
averages  of  the  past  year,  mining  cost  11s.  lOd.;  milling  7s.  Id.;  the 
total  expenditure  under  the  two  headings  being  18s.  lid.  per  ton 
of  ore  treated. 

Yilgarn,  containing  15,593  square  miles,  proclaimed  in  1888, 
is  distinguished  for  the  low  value  of  the  ore  treated,  and  for  the 
economy  which  has  marked  the  management  of  its  principal  mines. 
The  records  show  the  ore  raised  and  treated  to  have  averaged  only 
lOdwts.  per  ton  ; and  out  of  this,  in  spite  of  expensive  transport 
during  a considerable  period  of  the  field’s  history,  and  shortage  of 
water  always,  it  has  been  possible  to  pay  close  upon  UoO.OOO  in 
dividends.  In  the  course  of  underground  ex])loratory  work  the 
existence  of  a formation,  worth  25dwts.  to  the  ton,  was  last  year- 
discovered  in  the  Eraser’s  South  Extended  mine.  This  formation 
has  since  been  traced  for  some  distance  lioth  North  and  South  ; and 
besides  immediately  imjrroving  the  mining  ])rospects  of  the  Southern 
Cross  district,  it  has  drawn  attention  to  the  jiresence  of  gold- 
bearing  bodies  other  than  the  quartz  veins,  which  have  been  the 
main  source  of  production  in  past  years. 
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I > Hildas,  with  17,848  sq.ia.e  miles,  ]>ruelaiiiied  iu  1893,  is  the 
reiiiaiiiiiig  field  in  the  Eastern  o-roiip.  It  is  really  an  extension 
S<iuth wards  of  the  Coolgardie  field.  Despite  its  isolation  from  the 
rest  of  the  mining  centres,  the  field  has  been  one  of  the  most  con- 
sistently progressive.  It  was  in  1896,  in  which  year  two  batteries 
only  were  ojierative,  that  the  production  of  the  field  really  com- 
menced. In  succeeding  vears  the  output  of  gold  has  grown  from 
t,)  19.000,  from  19,000  to  32,000,  and  from  32,000  to  42,000 
ounces  iu  1899.  There  are  now  185  stamps  erected,  the  yields 
averaging  an  ounce  to  the  ton.  The  most  important  mine  is  the 
Norseman  Gold  Mine,  the  turnout  from  which  represents  one-fifth 
of  the  gold  credited  to  the  Dnndas  field.  On  this  property,  liandi- 
ca]iped  by  100  miles  or  more  of  transport  charges  from  the 
nearest  railway  station,  the  cost  of  mining  compares  favourably  with 
other  and  better  favoured  centres.  Including  all  charges,  with  the 
exception  of  ilevelopment,  the  total  expenses  are  22s.  jjer  ton  of  ore 
treated;  mining  representing  14s.  6d..  milling  6s.  6d.,  and  special 
<'harges  (rents,  insurances,  etc.)  Is.  per  ton. 

Within  the  goldfields  area,  yet  excluded  from  its  operations,  is 
the  extensive  estate  of  the  Hampton  Plains  Syndicate.  The  area  of 
the  locations,  all  freehold,  aggregates  217,000  acres,  the  l)locks 
extending  from  the  immediate  neighltourhood  of  Coolgardie  to  the 
heart  of  the  North-East  Coolgardie  Goldfield.  Most  important,  in 
view  of  surrounding  circumstances,  are  those  blocks  which  enclose 
the  stretch  of  country  from  Coolgardie  to  the  shores  of  Lake 
Lefroy,  and  carry  the  southern  extension  of  the  Hannans  line. 
The  Company’s  regulations  controlling  mining  are  ])ractically  on  all 
fours  with  those  issued  by  the  Government;  and  it  is  the  policy  of 
the  ])reseut  administration  to  offer  every  incentive  to  prospectors 
and  miners  to  test  the  resources  of  the  Estate.  Several  rich 
alluvial  patches  have  been  worked  during  the  past  year,  and  it  is 
not  roo  much  to  expect  that  systematic  search  must  result  in 
the  finding  of  more  than  2)ayable  propositions  on  the  clearly  marked 
mineral  belts  traversing  the  l)locks. 

Gold  has  also  been  found  in  several  localities  not  comprehended 
by  the  goldfields  areas  already  descrilietl,  notably  at  Donnybrook, 
a few  miles  inland  from  the  port  of  Bunbury,  and  South  of  the 
Collie  coalfields  ; and  at  the  Phillips  River,  some  distance  East  of 
Alliany.  The  main  merit  of  these,  as  of  other  isolated  finds,  is  the 
corrol)orative  demonstration  they  afford  of  the  immense  extent  of 
the  auriferous  deposits  of  the  Colony,  and  the  splendid  o])portunities 
they  present  for  the  experienced  prospector  and  the  industrious 
miner  to  turn  the  mineral  wealth  of  Western  Australia  to  account. 

The  Donnybrook  field  is  in  its  infancy,  gold  having  been  dis- 
covered thereabout,  but  a considerable  amount  of  development  work 
has  been  done.  Its  extent  is  about  five  miles  long  by  about  one  and 
a- half  miles  in  width.  Donnybrook  is  most  favoui’ably  situated  as 
regards  timber,  water,  raihvay,  and  shipphng  facilities.  It  is  distant 
136  miles  by  rail  fr(nn  Perth,  and  is  connected  by  rail  with  the  sea- 
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port  of  Bunbury,  which  hes  24  uiiles  away.  The  gold  occurs,  when 
free,  in  a crystalline  form  in  the  shape  of  fern  leaves,  aj)parently  of 
secondary  r)rigin,  and  also  in  connection  with  sulphides. 


The  number  of  leases  taken  iiji  is  200.  the  names  of  the  most 
important  being  Queen  of  the  South,  Hunter’s  Venture,  Mount 
Cara,  Donnylirook  Gold  Mine  (Camniilleri’s),  Bullington,  Hislop’s, 
Okelev’s,  Riiger’s  Claims,  Donnybrook  Main  Lode,  and  Donnybrook 
Regent. 

The  fcdlowing  are  some  of  the  latest  crushiiigs  to  hand;  — 
Hunter’s  Venture,  110  tons  for  an  average  of  19dwts.  per  ton; 
Cammilleri’s  (Donnybrook  G.M.),  51  tons  for  115ozs. ; and  Queen 
of  the  South,  116  tons  for  389ozs.  From  the  last-mentioned  mine 
60  tons  of  ore  were  treated  at  the  Western  Australian  Smelting 
Works,  Fremantle,  for  a yield  of  l/5ozs.  4dwts..  (an  average  of 
2ozs.  18dwts.  per  ton. 


There  are  18  clerlared  goldfields  in  the  Colony,  embracing  a 
total  of  324,611  S(piare  miles,  distributed  as  follows:  - 


Kimberley 

Square 

lines. 

4b,8s6 

Pilbarra  ... 

. . . :t4,S80 

West  Pilbarra 

9,480 

Ashburton 

(5.992 

Gascoyne  ... 

. . 5,0(51 

Peak  Hill 

...  12,194 

Murchison 

...  20,512 

East  Murchison  . . 

. . . 28,242 

Yalgoo 

...  18,921 

Mount  Margaret 

...  42,154 

Broad  Arrow' 

Siiuai'e 

Miles. 

590 

North  Coolgardie  ... 

2(  ),(5i.(9 

North-East  Coolgardie 

21.542 

East  (Joolgardie 

(ri2 

Coolgardie  ... 

11,974 

Yilgarn 

15,592 

Dundas 

17,848 

Donnybrook  ( appro.xiniate ) 

5(.K  ) 

Phillfiis  Kiver  IMining  Dis- 

1,200 

trict 

The  following'  table  shows  concisely  and  clearly  the  growth  i.tf 
the  Gold-mining  Industry.  'Ihe  yearly  output  is  as  under  ; — 


Year. 

Quantity. 

Value. 

ozs.  dwts. 

2:rs. 

l; 

s. 

il. 

188(5 

202 

0 

0 

1.147 

12 

It 

1887 

4.872 

0 

0 

18,517 

S 

0 

1888 

2,493 

0 

0 

12,272 

s 

(t 

18,89 

15,492 

10 

0 

58, ,87 1 

10 

) 

1890 

22.806 

6 

6 

Sti.t  Kid 

19 

\) 

1891 

30,211 

1 

9 

1 15,182 

1 

.) 

1892 

.59.. 548 

4 

22(5,282 

11 

1892 

110,890 

18 

d 

121,285 

9 

2 

1894 

207,121 

(5 

1) 

787,091 

1(5 

10 

1895 

231,512 

13 

21 

' 879,7  48 

4 

189(5 

281,2(55 

0 

0 

1,0(58,707 

0 

(1 

1.897 

(574.993 

17 

• ) 

2.5(54,97(5 

12 

it 

1898 

1,0.50,183 

11 

23 

3,9510,(507 

12 

f) 

1899 

1,(543,876 

14 

(5,212,914 

1 

Total  ... 

4,336,(580 

5 

11 

16,44(5,4(50 

1 1 

11 

c 
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Return  of  Gold  in  Ounces,  as  reported'  to  the  Mines  Department, 
from  each  Goldfield  up  to  31st  December,  1899. 


GoUlfiekl. 

Previous  to 
1.S98. 

1898. 

1899. 

Total 
to  Date. 

Kimberley 

12,96.3 

440 

917 

14,320 

Pilbarra  ... 

8.5,296 

14,414 

19,318 

69,028 

West  Pilbarra 

1,19H 

327 

1,935 

3,460 

Aslil.iurton 

303 

501 

1,659 

2,463 

Gascoyne 

14 

14 

333 

361 

Peak  Hill 

21,954 

14,970 

31,9.54 

68,878 

East  Murchison 

23,571 

37,080 

45,041 

105,692 

Murchison 

202,748 

79,256 

81,085 

363,089 

Yalg’oo  ... 

10,683 

3,299 

12,136 

26,118 

Mount  Margaret 

27,584 

49,718 

80,124 

157,426 

Noi-th  Coolgardie 

88,325 

72,879 

117,139 

278,343 

Broad  Arrow 

23,5i)4 

27,726 

48,308 

99,628 

North-East  Coolgardie 

49,429 

170, 141 

112,843 

332,713 

East  Coolgardie 

440,593 

422,392 

855,406 

1,718,391 

Coolgardie 

138,973 

99,673 

126,143 

3(54,789 

Yilgarn  ... 

111,267 

11,769 

16.373 

139,409 

Dundas  ...  ...  .... 

23,263 

30,798 

44,358 

104,419 

Donnylu-ook 

15 

511 

526 

Goldfields,  generally  ... 

... 

1,279 

1,279 

Total 

1,211,758 

1,041,712 

1,596,862 

3,850,332 

Tlie  nniiiher  of  stamps  employed  during-  the  fourth  quai’ter  of 
1899  amounts  to  3,299,  liall  mills  28,  other  mills  52,  cyaniding- 
vats  361,  filter  presses  23.  Tlie  average  number  of  men  employed 
above  ground  -was  8,184,  and  below  ground  9,096,  to  which  must 
be  added  3,235  diggers,  totalling  20,515.  The  average  per  ton  of 
ore  treated  for  the  quarter  pans  out  at  loz.  7dwts.  12grs.  for 
317,708  tons  reduced. 

Dividends  up  to  the  end  of  1898  amounted  to  ^£1. 553, 948, 
during  1899  to  4^2,022,779,  totalling  in  all  £3,576,727.  These 
figures  bring  us  up  to  17th  January,  1900. 


COLLIE  COAL. 


East  of  Biuiburv  and  on  the  eastern  slopes  of  the  Darlino- 
Range  Ure  the  Collie  eoaltields.  The  jonrney  to  them  passes 
through  the  Darling  Range  at  one  of  its  most  picturesque  jioints. 
The  sides  of  the  hills  are  timliered  wit!)  maguiliceut  jarrah  forests. 
It  is  indeed  a i-evelation  to  undertake  the  ride.  Thousands  of  acres 
of  rich  land  heavily  timbered  with  stately  jarrah  trees  and  other 
indigenous  timber  are  traversed.  The  value  of  the  jarrah  ojiened 
up  by  the  Inanch  line  from  Brunswick  to  Collie  can  only  l>e 
represented  by  a large  sum.  Timber  mills  are  in  the  thiedi  of  the 
forest,  converting  the  trees  into  marketable  commodities.  At 
stations  on  the  journey  truckloads  of  jarrah,  cut  into  paving  block 
dimensions,  are  seen  awaiting  transit  to  Bunbury  or  Perth.  There 
thev  are  loaded  into  vessels  and  des|>atched  foi-  London,  wliere  the 
use  of  jarrah  for  sti'eet-jjaving  jnirposes  is  steadily  on  the  inci’ease. 

Past  History. 

The  history  of  the  Collie  coalfields  is  siniilar  to  the  history  of 
many  other  industries  in  Australia,  the  joy  of  tlie  first  tinder  being 
discounted  by  reverses  and  discredit,  and  many  years  elapsing 
before  success  rewards  enterprise.  In  the  year  I8y9  Mr.  Arthur 
Perrin,  a squatter  in  the  Brunswick  district,  entered  into  an  ac-ree- 
nient  with  a Mr.  D.  A.  Hay  to  show  him  the  localitv  of  ii  find  he 
had  made  of  a formation  su])posed  to  be  carboniferous.  After 
visiting  the  locality,  and  jiroving  the  deposit  to  be  true  coal.  Mi-. 
Hay,  associated  with  other  [irominent  peojde  of  Bunbui-y,  formed  a 
company  for  the  purpose  of  develojiing  the  same.  Although  many 
efforts  were  made  to  exjiloit  one  of  the  seams,  those  efforts  had  to 
be  abandoned  for  want  of  capital  and  for  lack  of  faith  on  the  pai't 
of  the  public.  Faith  in  the  value  of  the  deposits  at  the  Collie 
seemed  utterly  lost  for  a few  years,  until  shortly  after  the  in- 
auguration of  Resjionsilde  G-overnment  the  subject  again  received 
attention.  The  Government  decided  to  invite  Dr.  Robinson.  F.G.S., 
a well-known  coal  e.xpert  in  New  South  Wales,  to  inspect  and 
report  upon  the  »leposits.  This  gentleman  visited  the  colony  in 
the  yeai-  1891.  made  a very  exhaustive  examination  of  onr  coal- 
fields, and  reported  favourably,  saying  good  coal  undoubtedly 
existed.  Acting  u].)on  this  opiniem,  the  Go^’ernment,  with  that 
energy  which  has  ever  marked  their  administration,  and  acting 
under  the  advice  of  the  then  Commissioner  of  Railways-  the  Hon. 
H.  W.  Venn — commenced  a methodical  and  exlniustive  system  of 
boring,  under  the  direction  of  Mr.  Pemlleton,  proving  lieyond 
doubt  the  truth  of  Dr.  Robinson’s  rejiort.  Not  siitistied  with  this, 
the  Commissioner,  with  a faith  in  the  coal  deposits  which  few 
others  at  that  time  shared,  and  on  behalf  of  a Government  anxious 
at  all  times  to  force  the  colon v iihead,  started  to  raise  coal.  Com- 
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meiicitii^-  from  the  outeroj),  evervtliiiig  was  done  economically,  so  far 
as  the  conditions  of  the  country  would  allow;  but  the  distance — 27 
miles  or  thereabouts — from  the  nearest  point  of  railway  com- 
munication involved  heavy  expense  in  transit.  Tlie  Commissioner, 
on  behalf  of  the  Government,  determined  to  raise  1,000  tons  of 
coal,  and  called  for  tenders  for  cartin^  the  same  from  tlie  pit’s 
mouth  to  a point  on  the  South-Western  Railway  line,  finally  accept- 
ing a tender  for  =£3  ])er  ton.  The  coal,  being  a good,  sound,  and 
servicealile  fuel,  was  then  tried  extensively  on  the  South- 
Western  Railway  system,  and  was  distrilnited  gratis  to  foun- 
dries, manufactories,  and  ]irivate  consumers,  demonstrating 
lieyond  doubt  tlie  usefulness  of  the  Collie  coal  as  a fuel.  It 
was  exhaustively  tested.  The  railway  locomotives  gave  it  tests 
under  all  sorts  of  trying  conditions.  It  was  also  used  in 
other  classes  of  lioiRrs.  Tlie  verdict,  resulting  from  many  trials, 
was  favourable.  InHuenced  liy  such  results,  the  Government 
introduced  a Collie  Coalfiehls  Railway  Bill  into  .Parliament,  and 
carried  it  through.  At  this  time  there  was  not  a colliery  at  work. 
Private  enterprise  had  jiractically  done  nothing.  The  Government 
had  opened  the  fiehl,  had  jiroved  it,  and  were  now  to  give  it 
adequate  means  of  transport.  Of  such  are  the  jiroblems  that 
colonial  governments  are  often  called  u]ion  to  undertake  with 
caution,  with  courage,  and  with  vigour. 

A Bomi  ANT)  Successful  Policy. 

When  the  railway  was  finished,  another  colliery  company  on 
the  Collie  started  opei'ations.  Later,  when  the  com])any  shut  down 
—after  having  earned  a bad  reputation  for  the  article — it  looked 
very  much  as  if  the  railway,  and  other  State  undertakings  in  con- 
nection with  the  Collie  coal,  were  doomed  to  be  grave  financial 
failures.  At  this  juncture,  however,  the  Government  leased  its 
mine  on  the  Cf)llie  on  most  advantageous  terms,  d he  lessee  and 
his  manager  were  practical  men,  with  a keen  knowledge  of  their 
business.  Before  long  Collie  coal,  of  a su].)erior  description,  was 
l)eing  sent  all  over  tlu'  colony.  In  a feAV  months  the  fame  of  the 
local  article  grew.  Now  it  has  established  itself  as  a valuable  fuel, 
and  the  two  collieries  at  w’ork  have  a difficulty  in  meeting  the 
demand  for  it.  Thus  the  l)old  policv  of  the  Government  in  opening 
uj)  the  coalfields,  and  in  building  a costly  railway  to  them,  has  been 
justified  many  times  over.  The  Collie  coalfields  are  one  of  the  most 
magnificent  resources  of  Western  Australia. 

Practical  Tests. 

Every  coal  has  an  individuality  in  the  furnace.  The  stoker 
knows  that  to  get  its  best  work  each  type  of  coal  requires  a special 
treatment.  A caking  coal  like  the  Newcastle  wants  plenty  of 
breaking  up)  ami  slicing,  and  demands  a draft  on  the  topi  of  the 
fire.  A non-caking  coal  like  the  Collie,  on  the  other  hand,  demands 
no  slicing,  and  wants  a draft  from  the  bottom.  Many  of  the  first 
tests  of  this  coal  w^ere  made  in  ignorance  of  how  best  to  ti’eat  it, 
and  in  consecpuence  the  best  results  w^ere  not  obtained.  The  first 
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jn-actical  test  of  any  tellinsj:  value  was  made  I'V  Mr.  IMacDoui^alU 
chief- engineer  of  the  steamer  “ Tangier,”  which  plies  in  the  cattle 
trade  between  Wyndliam  and  Fremantle — a distance  of  2,000  miles. 
At  the  time  the  figures  subjoined  were  obtained  the  “Tangier”  had 
practically  steamed  5,000  miles  with  Collie  coal.  The  test,  therefore, 
was  of  a convincing  nature.  In  the  course  of  a press  interview,  Mr. 
iMacDougall  spoke  in  this  manner:  “ Here  are  the  daily  runs  from 
Fremantle  to  Wyndham  and  Imck.  as  observed  by  the  navigating 
officers  and  handed  by  them  to  me.  Going  up  we  used  Collie  coal 
exclusively,  and  our  supply  ran  out  when  we  hail  come  back  about 
fom’  days  on  the  return  joimney.  AVe  then  used  Newcastle  coal 
exclusively  to  Fremantle.  Now  just  see  how  it  jxins  out.” 


TO  WYNDHAM  WITH  COLLIE  COAL. 

1899. 

April  (5  (partially) 

175  knots 

, , / 

210 

8 

193 

9 

207 

10  

195 

.,  11  

174 

,.  12  

187  „ 

13  

201 

FROM  WYNDHAM  WITH  COLLIE 

COAL. 

Api-il  15 

228  knots 

,.  16  

199 

17  

199 

..  18  

193 

WITH  NEWC.ASTLE  COAL. 

April  19 

181  knots 

20  

183 

21  

168 

22 

186 

23  

195 

“ There  were  only  light  breezes  throughout,  and  this  fact  told 
to  the  disadvantage  of  the  Collie  coal  for  this  reason.  The  local 
article  requires  a good  draft  to  yield  its  best  work.  The 
‘ Tangier  ’ has  only  a natural  draft  and  with  the  light  winds  abaft 
we  had  very  little  help  for  our  fires. 

“ The  Collie  coal  gives  out  little  or  no  smoke,  and  this  is  a most 
important  consideration.  From  Fremantle  to  Wyndham,  using 
Newcastle  coal,  the  firemen  have  to  clean  the  tubes  twice;  wtli 
Collie  coal  only  once.  Naturally  the  firemen  prefer  to  work  the 
local  article.” 


Its  Lasting  Qualities. 

Mr.  MacDougall  was  very  enthusiastic  as  to  the  lasting  qualities 
of  the  Collie  coal.  Speaking  on  this  subject  he  delivered  himself 
as  follows  : — “ In  this  respect  it  is  far  superior  to  any  coal  I have 
ever  seen  used.  With  quick  burning  coals  the  difficulty  is  to  get  a 
proper  ccmbustion  m the  proper  place.  Using  Newcastle  coal,  for 


instance,  a lot  of  the  lieat-giAhiig-  elements  pass  throngli  the  funnel 
in  the  form  of  dense  smoke.  1 have  seen  the  tiames  from  Newcastle 
coal  come  through  the  top  of  the  funnel.  Obviously,  much  of  the 
benefit  of  the  coal  is  lost  under  such  circumstances.  The  heat  is 
wanted  in  the  combustion  chamber  and  in  the  tulies,  bur  not  in  the 
funnel.  That  is  the  trouble  witli  all  r_^uii'k  burning  coals,  they 
make  a big.  fierce  Ifiaze,  and  s]iend  a lot  of  their  heat  where  it  is  not 
wanted.  On  the  Cf)ntrai'y,  the  Collie  coal  behaves  (juite  differeutlv. 
In  the  first  >)lace  it  is  >lower  in  getting  away,  which  is  rather  a 
•disadvantage:  Imt  i.tnce  it  is  properly  going  it  gives  out  a most 
fierce  heat.  It  has  a very  small  tlame.  not  more  tlian  a foot  high, 
and  pure  white  in  appearance.  The  advantage  of  this  sort  of  heat 
is  that  it  is  distributed  in  the  combustion  cluimlier  and  through  the 
tubes  just  where  it  is  wanted.” 

As  .V  Naval  Fuel. 

Mr.  MacDougall  continues  in  this  strain  : 

“1  think  the  coal  will  be  of  the  highest  value  for  naval 
purposes.  1 do  not  know  of  a coal  which  gives  off  such  an  invisible 
smoke.  The  Newcastle  produces  a very  heavy  black  cloud  of  smoke, 
•and  that  is  a disadvantage  for  men-of-war  when  engaged  on  active 
service.  Considering  the  non-smoking  nature  of  the  coal,  its  grand 
steaming  ca])abilities,  and  its  valuable  ]:>ositioii  -situated  on  the 
extreme  Western  coast  of  Australia  —I  think  the  attention  of  the 
naval  autliorities  is  liOTind  to  lie  attracted  to  it. 

“ 1 feel  sure  the  coal  will  be  in  keen  demand.  It  will  be  used 
for  all  intercolonial  shipjiing,  and  the  big  mail  steamers  will  use  it 
between  Fremantle  and  Colombo.  I have  given  the  (piestion  very 
(dose  study,  and  have  tested  the  coal  until  I know  its  capabilities 
thoroughly.  I am  convinced  it  has  a great  future.” 

The  Limitations  of  the  Coal. 

The  coal,  while  admiral dy  adapted  for  all  steaming  purposes, 
has  its  limitations.  It  is  of  no  use  for  gas-making  purposes.  It 
is  also  doubtful  as  to  whether  it  will  answer  for  smelting  works. 
Its  small  flame  is  considered  a disadvantage  for  such  purposes.  It 
has  also  a Gom])aratively  light  specific  gravity,  which  is  a 
'lisadvantage,  in  that  it  takes  up  more  valuable  s]iace  on  a steamer 
than  other  coals.  But  so  far,  the  coal  that  has  been  tested  is  near 
to  the  surface.  In  its  deejier  levels  the  hope  is  entei-tained  that  the 
coal  will  be  of  a superior  character. 

The  Trial  on  the  Sommekfeld.” 

The  German  cargo  steamer  “ Sommei-feld,”  of  the  Gerraan- 
Australian  line,  steamed  from  Fremantle  to  Adelaide  with  Collie 
coal.  The  rejiort  of  the  Captain  was  to  this  effect : “I  hereby  give 
vou  a report  on  the  Collie  coal.  We  used  this  article  exclusively 
during  the  voyage  from  Fremantle  to  Port  Adelaide.  We  found 
the  coal  very  slow  in  getting  away  at  tlie  beginning,  but,  once 
projierly  going,  it  gave  a good  heat  and  kept  steam  ])erfectly  well. 
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»'iviug  only  a small  Hame  and  almost  no  smoke.  The  daily  con- 
sumption was  30'5  tons  against  27  -5  tons  of  New  South  Wales  coal 
received  at  Adelaide  on  the  previous  trip.  Ash  14'5  per  cent,  as 
against  30  jjer  cent,  of  our  supply  from  Adelaide  on  the  previous 
vovage.  As  the  ‘ Sommerfeld’  is  rather  hard  to  keep  under  full  steam, 
the  engineer  had  to  keep  u])  heavy  tires  on  account  of  this  and  the 
verv  rough  seas  encountered.  \Ve  ilid  not  get  the  Itest  results  from 
the  coal.  In  the  engineer’s  opinion  the  Collie  coal  requires  a good 
draft,  and  the  fires  should  not  lie  disturbed.” 

In  a private  letter  received  by  the  agents  of  the  steamer — 
Messrs.  Strelitz  Bi’os.  - from  the  chief  engineer  of  the  " Sommerfeld,” 
that  officer  states  that  with  a proper  draft  the  coal  is  admirably 
adapted  for  steaming  jiurposes. 

The  " Royal  Arthur  ” Tests. 

The  flagship  (.)f  the  Australian  Squadron,  the  ‘‘Royal  Arthur,” 
witli  Admiral  Pearson  on  board,  visited  the  Western  Australian  ports, 
in  June,  1899.  The  Western  Australian  Government  made  the 
Admiral  a present  of  IbU  tons  of  Collie  coal  in  order  that  its  value 
for  naval  purposes  might  be  ascertained.  Speaking  to  a represen- 
tative of  the  Sydney  Morning  Herald  on  the  subject,  the  Admiral 
said  that  the  engineers  of  the  flagship  gave  it  a good  trial.  He 
found  that  it  was  entirely  free  from  smoke — manifestly  a great 
merit — but  it  did  not  give  the  same  good  results  as  w-ere  obtained 
from  New  Stmtli  Wales  coal.  Nevertheless,  from  a naval  stand- 
point, it  was  highly  valuable  to  know  that  coal  so  good  as  the 
" Collie”  was  available  at  Fremantle. 

The  Railway  Department  of  Western  Australia  uses  Collie  coal 
exclusively  on  its  locomotives,  and  with  the  liest  of  results.  Other 
State  departments  have  tried  the  local  fuel  with  equal  satisfaction, 
and  the  State  is  now  one  of  the  largest  custoniers  of  the  collieries. 
The  convincing  tests  of  every  day  work  have  proved  that  for  steam- 
ing pur])oses  Collie  coal  is  of  very  great  commercial  value. 

The  Naval  Aspect  of  the  Question. 

It  is  impossilile  to  overrate  the  impoidance  to  Australia  of  its 
having,  on  its  Western  shores,  a valuable  coalfield.  In  these  days, 
when  superiority  on  the  sea  is -the  guarantee  of  British  supremacy, 
there  should  be  peculiar  satisfaction  felt  by  all  Imperialists  at  the 
fact.  The  value  of  the  coal  for  naval  purposes  seems  unchallengeable. 
A good  steaming  coal  which  is  smokeless,  or  nearly  so,  is,  of  all 
coals,  that  which  the  Admiralty  authorities  value  the  most  highly. 
With  a Federal  railway  couuectiiig  the  western  and  eastern  shores 
of  Australia,  and  valualile  coal  deposits  existing  at  either  end,  the 
jierfection  of  defence  attainments  would  seem  to  have  been  attained. 
There  is  every  probaliility  that  Fremantle  will  become,  by  virtue  <if 
its  connection  with  the  Collie  coalfields,  an  important  coaling  centre 
on  the  Indian  Ocean.  The  future  of  Fremantle  as  an  iru])Oii:ant 
seaport — one  of  the  most  important  on  the  sea-board  of  Australia 
is  indissolubly  bound  up  with  the  [irogress  of  the  Collie  coalfields. 
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As  this  coal  has  now  obtained  the  indorsement  of  the  naval 
authorities,  the  natural  advantages  of  Fremantle  l)ecome  more  than 
ever  enhanced. 

The  P’uture  of  the  Industry. 

At  this  stage  of  its  g-rowth  one  cannot  speak  too  hopefully  of 
the  ftdure  of  the  Collie  coal  industry.  The  expansion  is  most 
rapid,  and  its  future  teems  with  hope.  If  the  market  can  l)e  found, 
there  can  be  sent  away  from  the  Collie  over  a million  tons  per  annum, 
and  more  than  that  if  necessary.  How  is  it  possible  at  this  moment 
to  assess  at  its  true  worth  what  that  means  t It  spells  a large 
piopulation  of  wage-earners,  a heavy  railway  traffic,  plenty  of  colliers 
in  the  Bunl)ury  Harbour,  large  settlement  on  the  South-Western 
lands - in  a word,  employment  and  prosperity  to  a large  and  self- 
supyjorting  ])oj>ulation.  There  is  no  other  industry  in  the  Colony 
which  tomlies  so  many  side  issues,  and  with  whose  prosperity  the 
well-being  of  so  many  other  industries  is  associated. 


Block  of  West  Australian  Coal, 

From  the  Westrallan  WaMsend  Colliery,  Collie  Coalfield. 
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LAND  AND  LAND  SETTLEMENT. 


Ill  the  South- \Ve.st  Division  of  Western  Australia  there  are 
to  be  found  large  areas  of  rich,  fertile  land.  It  was  long  held 
aniongst  those  who  knew  the  colony  only  imperfectly,  that,  from  an 
agricultural  standpoint.  Western  Australia  had  an  unpromising 
future.  It  is  only  of  late  that  the  colony’s  agricultural  ]>oteutiali- 
ties  have  been  admitted.  And  it  is  safe  to  say — in  view  of  the 
successful  settlement  that  is  taking  place  all  over  the  colony — that 
our  agricultural  resources  are  of  greater  value  than  has  yet  been 
generally  recognised. 

Wheat-growing. 

One  of  the  most  important  agricultural  industries  of  Western 
Australia  is  wheat  growing.  A very  large  area  is  under  crop  in 
this  cereal,  and  the  average  yiehl  is  one  of  the  highest  in  Australia. 
Until  the  Coolgardie  goldtields  were  discovered  in  1893,  there  was 
not  much  inducement  to  the  landholder  to  go  in  extensively  for 
cultivation.  Uj)  till  then  there  was  a very  small  population,  whose 
wants  were  easily  satisfied.  Later,  when  the  rush  of  population 
came  along,  agriculturists  found  a splendid  market  for  their 
produce,  and  were  thereby  encouraged  to  go  in  more  extensively  for 
cultivation.  On  this  account,  agriculture  may  be  said  practically  to 
have  been  only  commenced  in  Western  Australia  in  1894.  Since 
then,  as  a reference  to  statistics  will  show,  mpid  progi’ess  has  been 
made.  Signs  are  not  wanting  that  this — the  despised  resource  of 
Western  Australia  -may  become  at  once  her  most  valuaVile  and  her 
longest  enduring. 

The  W heat-gkowing  Area. 

There  are  no  statistics  available  which  will  give  any  information 
as  to  the  area  of  land  in  the  colony  suitable  for  wheat  growing. 
Within  the  fourteen  inch  rainfall  belt,  as  shown  on  the  Departmental 
maps,  there  is  a huge  area  of  fertile  land,  which  sooner  or  later  is 
I'ound  to  become  changed  into  wheat  fields.  Owing  to  the  fact  that 
inferior  land  is  mixed  up  promiscuously  with  good,  it  is  impossible 
to  name  any  exact  area  as  being  exclusively  suited  to  wheat  growing. 
Apart  from  lands  already  alienated,  the  area  of  availalde  good  land 
suitable  for  wheat  growing  must  be  set  down  at  several  millions  of 
acres.  In  this  area  there  are  naturally  different  classes  of  soil. 
In  all  cases  the  land  is  more  or  less  heavily  timbered,  costing  from 
20s.  to  per  acre  before  being  tit  for  cidtivation. 

The  Question  of  Kainfall. 

The  rainfall  is  largely  the  feature  which  determines  the  limit 
of  successful  agricultural  operations  in  Australia.  There  are 
millions  of  acres  of  rich,  red  soil  in  Western  Australia  which  are  so 
])Oorly  watereil  that  they  cannot  be  used  for  agriculture,  although 
for  pastoral  purj)oses  they  are  widely  and  successfully  utilised. 

The  Australian  continent  on  the  whole  is  subiect  to  jieriodic 
dry  seasons,  which  are  felt  in  their  deepest  intensity  in  the 


interior.  In  the  case  of  the  South-Western  division  of  Western 
Australia  these  droughts  are  almost  unknown.  This  fact  is  due  to 
the  geograj»hical  position  of  the  colony,  and  to  its  physical  forma- 
tion. The  great  rain-cai’rying  winds  of  wALiistralia  come  from  the 
west.  They  invarialdy  strike  this  colony  at  the  Leeuwin — where 
the  average  rainfall  is  about  40  inches — first  in  their  attack  upon 
Australia.  Their  influence  generally  extends  northward  to  the 
Murchison,  over  a distance  of  about  400  miles,  and  southward 
well  into  the  Southern  Ocean.  Parallel  witli  the  western  coast  of 
Western  Austi-alia,  and  10  to  20  miles  distant  from  it,  runs  a range 
of  low  hills  called  the  Darling  Range.  On  the  coastward 
.side  of  these  hills  the  rainfall  is  fairly  abundant,  varying  from 
20  to  40  inches  per  annum.  The  ranges  themselves  enjoy 
a very  abundant  rainfall,  but  on  their  eastern  slopes  the 
annual  precij)itation  percejdlbly  decreases.  The  valley  of  the 
Avon  River — the  great  wheat-growing  area  of  Western  Australia — 
has  an  annual  average  rainfall  of  from  17in.  to  18in.,  hut  of  this 
the  annual  rainfall  decreases  al>out  10  per  cent,  for  every  20  miles, 
until  the  region  is  reached  where  the  rainfall  is  of  so  precarious 
a nature  as  to  render  the  land  unsuitable  for  any  agricultural 
process.  To  the  eastward  t)f  the  Avon  Valley,  for  a space  of  7(t 
miles  or  thereal)Outs,  the  rainfall  is  sufficiently  plentiful  to  enable 
good  wheat  crops  to  l)e  raised.  Within  this  limit  a droirght,  in  the 
sense  that  it  is  understood  in  the  eastern  portions  of  Australia,  is 
unknown.  There  has  never  yet  been  a season  in  these  localities 
where  the  crops  have  been  a total  failure.  On  the  contrary,  there 
have  Iteeti  many  magnihceiit  harvests  taken  from  the  lands  in  this 
area.  It  has  been  found  that,  by  careful  cultivation,  early  sowing, 
the  utilisation  of  a plumj)  and  suitable  seed  wheat,  and  the  employ- 
ment of  a little  phosphatic  fertiliser,  a 20-bushel  crop  can  be  gi’own 
with  a 9in.  rainfall. 

Cost  of  Clearing. 

The  more  easterly  portions  of  the  colony,  in  which  wheat- 
growing on  successful  lines  is  })Ossible,  are  the  easiest  to  clear. 
All  the  timbers  are  of  the  Eiicahjpt  type,  and  in  the  dry 
Australian  climate  Imrn  very  readily.  In  the  more  heavily  watered 
portions  the  timlier  is  naturally  more  dense  and  solid  in  its 
occurrence  and  therefore  more  costly  to  eradicate.  In  the  dry 
•listricts,  where  wheat-growing  and  grazing  are  the  only  possible 
industries,  it  is  not  (mstoniary  to  clear  the  ground  too  well.  Trees 
are  burnt  off  to  the  level  of  the  ground.  Tlie  soil  is  then  cultivated 
by  means  of  stump-jumjiing  ])loughs,  and  other  such  implements, 
and  in  course  of  time  the  ground  becomes  <pute  clean.  It  is 
found  in  experience  that  little  or  no  inconvenience  is  experienced 
in  cultivating  and  harvesting  land  so  iirepared.  This  method  of 
clearing  costs  from  15s.  to  dbs.  per  acre.  As  a rule  clearing  is  let 
by  contract,  and  there  are  invariably  numbers  of  men  used  to  the 
work  willing  to  undertake  it  at  about  these  figures.  Where  better 
work  is  desired,  or  in  the  case  where  fruit  growing  or  viticulture  is 
contemplated,  the  timber  is  generally  grubbed  free  of  roots  and 
stumps  to  a depth  of  8iu.  or  9in..  at  a price  varying  from  £2,  to  ^4 


per  acre.  These  figures  apply  exclusively  to  the  areas  on  the  east 
of  the  Darling-  Range.  In  the  coastal  regions  where  there  is  the 
heavy  rainfall,  and  the  opportunity  for  intense  cultivation,  ju'oper 
grubbing  is  always  insisted  on,  ami  costs  from  i;6  to  <£2(l  per 
acre. 

The  Selectors’  Desire. 

There  are,  roughly  s})eaking,  two  classes  of  land  settlement. 
There  is  the  wheat-grower  and  grazier  combined,  with  his  large  area 
of  easily  cleared  land,  ami  there  is  the  smaller  selector,  who  wants 
to  grow  potatoes  and  onions  and  generally  embark  in  intense 
culture.  The  would-be  settler  having  decided  which  class  of 
farming  he  will  a<lopt,  can  then  better  choose  the  locality  in  which 
to  commence  operations.  Should  the  prospects  of  the  wheat-grower 
and  pastoralist  apjieal  the  more  strongly  to  him,  then  his  selection 
should  be  made  in  the  comparatively  dry  districts  to  the  east  of  the 
Darling  Range.  On  the  other  hand,  the  dairyman,  the  jiotato- 
grower,  and  the  disciple  of  intense  culture  will  make  his  home  in 
the  coastal  districts.  Here  there  are  rich  swamps,  which,  on  being 
drained,  pi’oduce  prolitically  nearly  every  known  vegetable  and  root. 
Here  also  fruit  trees  thrive  splendidly,  and  the  abundance  of  good 
feed  and  water  render  dairying  highly  successful. 

Fruit  Orowing. 

While  Western  Australia  is  destined  to  be  a great  wheat  j)ro- 
ducing  country,  it  is  also  absolutely  true  that  for  purposes  of  fruit 
growing  a large  area  of  her  soil  is  unequalled.  The  vine  grows 
luxuriantly  in  nearly  every  section  Of  the  colony,  though  naturally 
giving  its  best  yields  in  ttie  moderately  watered  districts.  In  the 
opinion  of  experts  there  is  a bright  future  before  the  viticultural 
industry  of  Western  Australia.  Wine  making  is  practised  on  a 
small  but  expanding  scale,  and  tliei-e  is  every  guarantee  that  this 
enterprise  will  assume  important  dimensions.  The  citron  trees  do 
wonderfully  in  Western  Australia.  (_)n  the  slopes  of  the  Darling- 
Range,  and  in  the  coastal  districts,  the  orange  and  lemon  attain  a 
rare  degree  of  perfection.  The  orchards  of  citron  trees  yellow  with 
their  rij)ening  fruit  are  lovely  to  behold,  and  there  is  soil  and  room 
for  thousands  of  such  orchards.  The  soil  with  its  potentialities  is 
there.  It  otdy  needs  the  intelligent  industry  of  man  to  make  it 
fruitful.  But  it  is  only  by  ])ersonal  inspection  that  one  mav  under- 
stand the  glory  of  a West  Australian  orangery, 

Apple  Culture. 

On  the  uplands  of  Western  Australia,  where  there  is  a fair 
rainfall,  and  where  the  balmy  sea  breezes  distribute  moisture  and 
coolness,  the  ap])le  thrives  abundantly.  In  the  coastal  regions  also, 
and  on  the  slopes  of  the  Darling  Range — which  constitute  ideal  fruit- 
growing land  the  a])ple  is  .seen  to  great  advantage.  In  the  Great 
Southern  country,  of  which  Katanning  may  be  taken  as  the  centre, 
apple  orchards  have  been  planted  with  much  success.  There  is  an 
enormous  area  in  Western  Austi-alia  suited  for  a])ple  raising,  and  it 
is  only  a <_piestion  of  time  an<l  population  for  the  t-olonv’s 
potentialities  in  this  direction  to  become  widelv  availed  of. 
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Other  Fruits. 

The  apricot,  peach,  and  nectarine  flonrish  in  Western  Australia. 
The  fig  tree  grows  luxuriantly  over  a very  wide  area,  and  bears 
most  delicious  fruit.  Mulberries  ripen  to  perfection  in  the  fine  clear 
sunshine,  while  strawberries,  cherries  and  gooseberries  in  their 
proper  habitats  give  splendid  yields.  In  fact,  there  is  scarcely  a fruit 
that  can  be  mentioned,  that  will  not  readily  make  its  home  in  some 
part  or  another  of  this  great  colony.  The  sub-tropical  fruits  grow  to 
perfection.  The  vine  flourishes  as  jjerhajis  it  does  in  few  countries. 
Grapies,  large,  luscious,  and  delicious,  are  common  all  over  the 
country  in  summer.  Plums,  too,  can  l)e  raised  excellent  in  quality, 
and  alnindaut  in  quantity. 

Dairying  and  Pork  Eaising. 

Dairying  is  one  industry  that  has  lieen  neglected  in  Western 
Australia.  But  here  again  the  excuse  of  a small  po])ulation 
and  a restricted  demand  may  fairly  be  jileaded.  Now  the  demands 
for  dairying  pi'odnce  from  all  parts  of  the  colony  are  over- 
whelmingly beyond  the  capacity  of  local  producers.  Every  year 
there  is  an  improvement  in  production,  but  so  far — and  especially  in 
this  line — the  improvement  is  not  what  might  have  been  desired,  nor 
what  could  easily  and  readily  liave  lieen  reached.  In  the  coastal 
region,  with  its  rich  flats  and  swamps,  under  a liberal  rainfall, 
dairying  should  be  ])0ssib]e  to  a very  wide  extent.  Time  and  popu- 
lation— the  latter  being  the  must  important  — will,  however,  show  in 
no  uncei'tain  way  ivhat  this  young  country  can  <lo  in  the  production 
of  butter  and  cheese.  The  rich,  luscious  grasses,  the  healthy 
climate,  and  prolific  soil  are  factors  wdiich  will  make  Western 
Australia  a grand  dairying  country. 

Pork  raising  is  successfully  carried  out  in  Western  Australia, 
wdiere  wide  impxirtations  have  resulted  in  the  presence  of  a large 
number  of  useful  swine  of  apqu’oved  breeds.  Associated  with  wheat 
growing  or  with  dairying,  pig  raising  is  attended  with  handsome 
pirofit,  w'hile  consideration  must  also  be  given  to  the  cleansing  and 
fertilising  of  the  land  proceeding  from  the  working  of  jiigs  upon  it  . 
In  Western  Australia  all  successful  farming  is  of  a mixed  nature. 
It  is  not  advisable  for  the  farmer  to  have  all  his  eggs  in  one 
basket.  Thus,  with  fields  in  cultivation,  jiig  and  sheep  raising,  egg 
pirodnction  and  dairying,  the  farmer  has  the  choice  of  several 
sources  of  making  money,  and  the  good  and  experienced  agricul- 
turist utilises  them  all. 

Sheep  Breeding. 

The  great  Inilk  of  Australian  land  is  used  for  pastoral  purposes. 
In  Western  Australia  the  rule  holds  equally  good.  Millions  upon 
millions  of  acres  of  land  obtain  wdiicli  produce  nutritious,  indigenous 
grasses  and  shrubs  on  which  stock  thrive.  The  bulk  of  such  land, 
however,  is  fit  only  for  grazing  [purposes,  owing  to  the  low’  rainfall. 
Such  lauds  are  situated  in  the  northern  portions  of  the  colony. 
With  expierienced  management  it  has  been  found  possible  to  suc- 
cessfully depasture  sheep  in  country  possessing  a marvellously  low’ 
rainfall.  Admitting  the  disadvantages  of  the  rainfall,  there  are 


these  undoubted  advantages  of  the  type  of  country  under  review. 
It  possesses  one  of  the  healthiest  climates  in  the  world.  Practically, 
disease,  either  in  beast  or  inaii,  is  unknown.  The  abundance  of  tine 
sunshiny  weather,  and  the  dryness  of  the  atmosphere,  render  it 
almost  impossible  for  disease  even  to  obtain  a footing.  Then  the 
soil  is  wonderfully  rich.  The  edilde  shrubs  have  a marvellous 
hardiness,  and  manage,  with  even  a light  rainfall,  to  furnish  abun- 
dant nutriment  to  the  stock.  Even  with  a dry  sjiell  of  two  years 
duration  the  scrub  will  still  continue  to  furnish  useful  bidder. 
Then  when  the  rains  do  come  in  real  earnest  it  is  surprising  to  see 
how  the  grass  grows.  Literally,  it  may  lie  seen  to  grow.  Ground 
that  to-day  is  brown  and  bare  as  a heavily  travelled  roadway,  in  a 
week  or  two  carries  green  grass,  feet  in  height  and  waving  like  a 
corn  field.  Nature  knows  no  transformation  scene  like  it.  The 
rich  soil,  hot  with  the  accumulated  sunshine  of  months  has  become 
a veritable  hot-bed,  and  when  the  moisture  comes  the  plants  generate 
and  leap  into  fidl  life  in  a manner  impossible  to  the  gardener,  and 
incomprehensible  to  all  who  have  not  seen  it.  It  is  in  this  class  of 
couiitr}'  that  grazing  is  carried  on  exclusively.  With  careful 
management  and  akn(m'ledge  of  local  conditions,  marvellous  results 
can  be  won  by  the  pastoralist.  The  merino  sheep  with  its  valuable 
wool  thrives  in  Australia  as  in  no  other  country. 

Local  Conditions. 

Agnculture  is  a many-sided  science.  In  every  country  ililferent 
methods  are  employed.  Every  country,  in  some  places  every  state, 
has  methods  of  agriculture  ])eculiar  to  itself,  and  successful  only  in 
that  place.  So  in  Western  Australia  agricultural  methods  are 
necessary  that  are  unknown  in  older  countries.  Every  intending 
settler  should  bear  this  fact  in  mind.  He  is  coining  to  coax  nature 
into  prolificness  under  conditions  that  he  never  knew  liefore.  If  he 
attempit  to  till  laud  in  this  country  by  the  methods  he  has  success- 
fully adopted  in  his  own,  disaster  will  almost  of  a certainty  overtake 
him.  If  possible,  the  new  settler  should  put  in  twelve  months 
working  on  various  farms  in  the  locality  where  he  projioses  to  settle. 
He  should  place  whatever  money  he  may  have  l)rought  with  him 
into  the  bank.  He  should  then  apply  himself  rfgorously  to  working 
on  the  different  farms.  If  he  is  at  all  suitable  he  will  find  pdenty 
of  work  at  remunerative  wages.  lii  this  way  he  will  acquire 
a knowledge  of  local  conditions  that  will  pirove  of  inestimable  value 
to  him.  He  will  avoid  making  mistakes  that  might  have  absorbed 
all  his  cajfital,  and  he  will  gain  a knowledge  of  market  conditions 
and  trade  customs,  without  which  he  would  be  seriouslv  handicapped 
in  starting  life  as  a producer.  The  temptation  to  make  a start  at 
once  will  be  strong,  but  it  should  be  overcome.  Let  the  motto  of 
the  new  settler  lie  " make  haste  slowlv,”  and  success  will  attend  his 
efforts. 

Unsuitable  Settlers. 

In  a young  country  like  Australia  there  is  no  home  for  the 
purely  ornamental  man,  or  the  specialist.  The  wealth  of  the 
country  is  in  the  land,  and  it  has  to  be  dug  out  before  it  lieconies 
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iiegotiaV)]e.  Willing  arms  and  bold  liearts  are  wanted  for  this 
work.  To  clerks,  and  tradesmen,  and  persons  of  that  class,  the 
c()lonv  offers  little  or  no  indm'ement.  But  of  bond  fide  agricul- 
turists our  supply  is  lamentably  short.  For  these  we  can  find 
ample  room  and  will  welcome  tlieir  arrival.  Families  trained 
to  farm  life  have  a better  opening  than  any  others.  After  having- 
gained  local  experience  they  will  find  many  good  opportunities  to 
work  together  as  agriculturists.  Land  is  obtained  on  the  easiest  of 
tei’ms,  and  there  is  an  excellent  market  for  all  tliat  can  be  raised. 
In  a few  years  on  suitalile  land  an  experienced  family  working  well 
together  should  make  a comjietence.  The  soil  is  there,  and  it  has 
the  necessary  elements  of  fertility.  It  rests  with  the  man  to  make 
it  yield  up  its  wealth  in  the  form  of  crops,  and  thereby  make  his 
labour  highly  remunerativ-e.  Success  or  failure  rests  with  the  man. 
Industry  and  intelligence  will  spell  jirosperity,  sloth  and  stupidity 
will  end  in  misfortune. 

The  Market  Question. 

The  question  “ Who  will  buy  my  stuff  after  I have  grown  it,” 
is  one  that  the  wise  agriculturist  will  ask  of  himself  in  considering 
the  advarntages  offered  to  the  producer  by  any  given  locality.  This 
(piestion  can  be  more  satisfactorily  answered  in  Western  Australia 
than  in  perhaps  any  other  country  on  the  face  of  the  earth.  On  our 
marvellously  rich  goldfields  a large  population  is  busily  engaged 
mining  from  the  earth  large  ((uantities  of  gold.  This  popu- 
lation, so  far  as  its  food  supplies  are  concerned,  is  dependent 
on  other  districts.  Tlie  sjiarse  rainfall,  and  the  consequent  aridity 
of  the  goldfields  districts,  render  it  impossible  that  anything  can  be 
grown  on  them.  Here  then  we  have  linked  by  rail  to  the  producing- 
centres  a large  consuming  ])Opulation.  In  the  North  again,  the 
large  ]»astoral  areas  are  dependent  upon  the  wheat  growing  districts 
for  the  large  quantities  of  tlour  and  other  jiroduce  which  they 
i-ecpiire.  Similarly  on  the  Darling  Range,  and  in  the  heavily  timbered 
coastal  regions,  the  many  saw  mills  with  their  large  labour  ecjuip- 
nient,  call  for  heavy  supplies  from  the  producer.  Also  the 
metropolitan  areas,  where  large  bodies  of  ])eople — comparatively 
s])eaking — are  gathered,  contain  many  thousands  of  months  to  fill, 
which  cal!  for  the  result  of  many  producers’  efforts.  In  short, 
Western  Australia  with  its  mineral,  timber  and  grazing  resources, 
all  joined  together  by  many  miles  of  efficiently  equi])ped  and  worked 
railways,  offers  an  unequalled  market  to  the  producer.  This  fact 
is  one  that  must  not  be  l(.)st  sight  of  by  the  intending  Australian 
selector. 

Proximity  to  Europe. 

Western  Australia  is  the  portion  of  the  continent  that  is 
neare.st  to  the  old  world.  The  port  of  Fremantle  is  from  five  to 
eight  days  nearer  to  the  Mediterranean  than  is  Port  Adelaide  or 
Sydney.  From  Colombo,  in  Ceylon,  Fremantle  is  about  from  nine 
to  ten  days  distant  by  steamer.  When  an  overland  route  I>y  rail 
to  India  will  have  become  an  accomplished  fact.  Western  Australia 
will  be  brought  in  very  close  touch  with  Eurojie.  As  it  is  now  — 
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thanks  to  tlie  excellent  steam  services  that  obtain — from 
Marseilles  to  Fremantle  is  barely  a 28-<lays’  trip.  This  time  is  sure 
to  be  improved  upon,  as  the  incieased  population  of  Australia 
warrants  the  institution  of  a better  service.  It  gc^es  without  saying, 
that,  to  the  intending  vigneron,  orchardist,  or  farmer,  this 
geographical  advantage  of  position  is  a matter  of  great  importance. 
The  day  must  soon  come  when  Western  Australia  will  export  soil 
products.  In  the  export  of  apples,  fruit,  wine,  and  such  com- 
modities, the  week’s  advantage  in  the  duration  of  the  voyage  will 
be  of  great  commercial  value  to  Western  Australian  producers. 

Land  Regulations. 

In  Western  Australia  the  land  laws  are  the  most  liberal  that 
exist  in  any  country.  The  great  bulk  of  the  land  is  still  owned  liy 
the  State,  which  disposes  of  it  to  intending  ajiplicants  on  terms  of 
marvellous  liberality.  The  princijde  of  having  the  State  as  land- 
lord has  worked  well  in  Australia.  Under  it  populous  agricultural 
communities  have  been  settled  on  the  land,  and  are  contentedly 
occupied  in  making  it  w'ealth-producing.  In  Western  Australia 
there  is  a variety  of  conditions  under  which  land  can  be  selected. 
First,  there  is  the  principle  of  selection  before  survey — free  selection 
as  it  is  often  called.  In  this  case  the  apjdicant  applies  for  a phece 
of  ground  and  shows  the  manner  in  which  he  wishes  to  have  it 
granted.  There  is  also  the  system  of  survey  before  selection.  In 
this  case  the  land  is  parcelled  out  into  suitable  sized  blocks,  and  the 
apiplicant  selects  one  or  more  of  them.  Areas  so  subdivided  are 
known  as  agricultural  areas.  Whcwe  piracticable  this  latter  system 
is  adopted,  it  being  found  that  by  far  the  lietter  results  are  obtained 
from  it.  Another  broad  distinction  in  the  conditions  under  which 
land  may  be  held  from  the  State  is  made  betw'een  settlers  wdio  wish 
to  reside  on  their  land,  and  those  who  do  not.  The  State  naturally 
prefers  residence,  other  things  being  equal,  but.  as  valuable  agri- 
cultural develojmient  is  often  effected  by  piersons  wdio  cannot  reside 
on  a given  Idock,  a special  provision  has  been  made  to  meet  their 
case. 

All  lands  selected  from  the  Crown  for  agricultural  purpioses 
are  termed  conditional  purchases.  That  is  to  say,  certain  conditions 
of  })aynient  and  develojmient  are  attached  to  every  lease.  These 
having  been  satisfactorily  carried  out,  a freehold  title  issues  to  the 
owner. 

Conditional  Purchase  with  Residence. 

In  all  cases  the  aj)]ilioant  must  be  over  18  years  of  age.  Under 
this  clause  a minimum  area  of  100  and  a maximum  area  of 
1,000  acres  is  selectalile.  Persons  of  either  sex  may  make 
ap])lication.  The  land  is  valued  at  10s.  jier  acre,  jiayalile  liy  forty 
half-yearly  jiayments  of  3d.  per  acre,  there  being  no  charge  for 
interest.  In  all  cases  the  ajqjlicant,  on  making  his  apjilication,  jiays 
as  deposit  half-a-year’s  rent.  Within  six  months  after  the  lease  of 
the  ground  is  issued  the  apjilicant  has  to  personally  reside  ujion  the 
land  for  at  least  six  months  of  each  year  for  the  first  five  years. 
Within  two  years  one-fenth,  and  in  five  years  the  whole  of  the  lease 
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shall  he  feueed  on  the  surveyed  boundaries.  Within  ten  years 
iniproveinents  to  the  value  of  ten  shillings  ])er  acre  have  to  he 
etfected.  half  the  cost  of  the  exterior  fencing  heing  allowable  as 
part  t>f  the  iinpi-oveinents  at  the  discretion  of  the  authorities. 
These  conditions  having  been  satisfactorily  carried  out,  the  title  will 
issue  t(.)  the  purchaser  at  his  expense.  The  provisions  of  the  above 
clause  ajiply  to  conditional  purchase  applications  where  the  appli- 
cant does  not  wish  to  reside  upon  the  land,  d'he  only  difference  is  that 
double  ini])rovements  are  required  ; that  is  to  say,  that  in  ten  years 
tweiitv  shillings  ]ier  acre  shall  have  been  spent  in  improvements. 

Conditional  Pub, chase  by  Direct  Payment. 

For  larger  operations  a minimum  of  l(Ht  and  a maximum  area 
of  5.00(.)  acres  may  be  secured  on  these  terms:  Deposit,  Is.  per 
acre  ; lialance  by  four  equal  payments  of  2s.  3d.  ])er  acre,  payable- 
on  the  1st  days  of  January,  April,  .July,  and  October,  respectively, 
so  that  the  whole  amount  is  ]>aid  for  in  12  months.  Within  three 
years  the  whole  of  the  land  must  be  fenced  on  the  surveyed 
boundaries,  and  within  seven  years  improvements  to  the  value  of 
os.  per  acre  effected. 

Garden  and  Orchard  liOTS. 

Small  blocks  for  gardens  and  vineyards  may  be  obtained  on  these 
conditions:  Minimum  area  five  acres,  maximum  tiftv  ; price  of  land 
20s.  ]ier  acre;  deposit,  ten  per  cent,  on  application,  balance  in  three 
years  liy  six  half-yearly  payments,  without  interest.  The  improve- 
ments required  are,  that  the  land  lie  fenced  on  its  surveyed  boundanes 
within  three  years,  and  that,  within  the  same  period,  one-teiith  shall 
1)0  cultivated  as  a vineyard,  orchard,  or  vegetable  garden. 

Grazing  Leases. 

Inferior  lands  are  selectable  under  these  clauses.  They  are 
divided  into  second  and  third-class  lands.  In  second-class  land  a 
minimum  of  1.000  and  a maximum  of  3,00t)  acres  is  selectable.  The 
])urchase  is  effected  by  making  sixty  half-yearly  payments  of  one 
j)enny  ami  a quarter  ])er  acre,  and  carrying  out  the  following" 
im])rovements  : — Within  two  years  one-tenth,  and  within  five  years 
the  whole  of  the  land  to  be  fenced  on  the  surveyed  boundaries  ; 
within  fifteen  years  further  improvements  to  the  value  of  6s.  3d. 
])er  acre  to  be  effected. 

Ill  tliird-class  lauds  the  purchase  is  effected  by  making  sixty 
half-  yearly  ])ayments  of  three-quarters  of  a penny  per  acre.  The 
improvements  require  one-tenth  in  two  years,  and  the  whole  in  five 
years  fo  be  fenced,  and  a further  exiienditiire  of  3s.  per  acre  in 
fifteen  years.  In  graziiu:  leases  the  applicant  must  also  pay  half 
the  cost  of  survey  in  ten  half-yearly  instalments. 

Free  Farms. 

Free  farms,  m)t  exceeding  160  acres  in  area,  are  granted  under 
exceptionally  advantageous  conditions.  The  applicant  must  be 
over  18  years  old,  must  not  own  more  than  100  acres  of  land,  and 
in  the  case  of  a female  must  be  the  head  of  a family.  A deposit  of 
20s.  is  demanded  as  a guarantee  of  hona  fichf-'.  Within  six  months 
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of  receipt  of  the  oecu[)ation  certificate  the  selector  is  to  take  personal 
possession  of  the  ground,  and  reside  upon  it  at  least  six  months  in 
each  year  for  five  years.  AVithin  tavo  years  one  of  the  following- 
improvements  must  he  etfected  ; — d’he  erection  of  a hal}ital>le  home, 
worth  not  less  than  ^30,  the  extension  of  an  etpiivalent  sum  in 
clearing  or  cropping,  or  the  pdanting  of  tAvo  acres  of  orchard  or 
vineyard.  Within  five  years  one-fourth  of  the  land  is  to  lie  fenced, 
and  one-eighth  to  be  cleared  and  cropiped.  By  seven  years  the 
whole  must  be  fenced,  and  at  least  one-fourth  cleared  and 
cropped.  The  title  then  issues  to  the  appdicant  on  payment  of 
survey  fees  and  cost  of  title.  Thus  the  selector  becomes  the  owner 
of  a valuable  block  of  laud  on  the  easiest  conditions  of  laud 
tenure  that  are  known  in  the  world.  Think  of  it ! One  hundred 
and  sixty  acres  of  rich,  fertile  land  for  nothing,  no  rent  to  ]:>ay,  only 
certain  impirovemeut  conditions  to  lie  fulfilled,  in  the  performing 
of  which  the  apipilicant  is  rendering  his  estate  Avealth  producing  ! 

Working  Men’s  Blocks. 

Carrying  the  principle  of  State  laudlordism  to  the  circum- 
stances of  the  Avorking  man,  the  system  of  working  men’s  blocks 
Avas  established.  Under  these  conditions  the  artisan,  earning  his 
livelihood  in  a toAvn,  may  take  up  a n-sidence  area  of  not  more 
than  half-au-acre  on  the  goldfields,  or  five  acres  elseAvhere.  The 
lease  is  granted  for  10  years,  p)ayable  in  20  half-yearly  [layments  of 
Is.  per  acre.  The  applicant  must  make  tiie  block  his  usual  home,  or 
that  of  his  family.  W^ithin  three  years  the  block  must  be  fenced, 
and  in  five  years  inipirovements  must  be  effected  on  the  land  to  the 
value  of  £,'2  per  acre,  in  a'ldition  to  the  house  and  fence.  The  title 
then  issues  under  the  usual  conditions. 

Residential  Areas. 

Under  this  system  of  land  tenure  an  eA'en  more  lilieral  offer  is 
made  to  the  workers  of  the  colony.  On  the  goldfields  this  system 
of  land  tenure  is  proving  most  jiopnilar.  It  is  unique  in  tlie  history 
of  land  tenure.  What  the  free  farm  is  to  agriculturists,  the  resi- 
dential lot  is  to  the  toAvnsman. 

Under  these  regulations  land  declared  oj>cn  for  selection  as 
residential  lots  may  be  taken  up  on  these  conditions : A dejiosit 
of  10s.  Avith  every  a]i{tlication  is  required.  On  the  granting  of  the 
appilication  a lease  for  21  years  is  issued  at  a yearly  rental  of  10s. 
for  the  lot.  Every  lot  so  hehl  must  lie  the  halntual  ab(*de  of  the 
lessee  or  his  family  for  at  least  six  months  in  ev-ery  year.  The  lot 
is  ])urely  for  residential  purposes.  It  is  forlfiihlen  to  use  it  for 
business  yuirposes.  I'he  lot  does  not  become  freehold.  Lots  maA’ 
be  transferred  subject  to  the  sanction  of  the  authorities  on  a Jiay- 
ment  of  5s.  The  minimum  area  is  one  (juarter  of  an  acre,  the 
maximum  five  acres. 

Agricultural  Bank. 

A noA-el,  Imt  extremely  valuable  institution  in  Western  Australia 
is  the  Agricultural  Bank.  Its  object  is  to  grant  advanc!  s to  land 
OAA'iiers— be  they  freeholders  or  onlv  conditional  jmrehasers  — 
against  approved  inqrrovements.  Bt'fore  any  apiplications  Avill  lie 


entertained  it  is  required  tliat  the  bloek — on  which  an  advance  for 
iinjirovements  is  sought  l)e  fenced.  Tlie  manager  then  inspects  the 
holding,  and  having  decided  upon  the  cost  of  the  iinjn'ovements 
proposed  to  he  effected,  generally  recommends  that  one-half  that 
amount  l>e  advanced  as  the  improvements  are  effected. 

Thus  the  holder  of  a conditional  (uirchase  block  of  200  acres 
finds  he  will  not  be  able,  without  assistance,  to  clear  the  land  ready 
for  cultivation.  He  therefore  fences  the  block  on  the  surveyed 
boundaries  and  makes  application  for  a loan.  We  will  supjiose  he 
is  in  one  of  the  wheat-growing  areas,  where  clearing  costs  about 
per  acre.  The  manager  will  allow  =£3  for  (dearing,  and  about 
T1  for  breaking  up  the  land  and  root  [ucking,  or  a total  of  .£4  ])er 
acre.  As  the  work  of  clearing  and  breaking  up  proceeds,  the 
aj)p]icant  receives  £2  2)er  acre.  The  other  £2  he  has  to  find 
himself.  To  secure  the  Rank,  the  applicant  transfers  his  property 
witli  all  im])rovements,  to  it. 

The  loan  is  repai<I  in  this  manner.  E’or  tin*  first  five  years  the 
ap]tlicant  pays  interest  only  at  the  rate  of  five  })er  cent.  ])er  annum. 
E^or  the  ne.xt  twenty-five  years  a sinking  fund  of  four  jier  cent. 
Comes  into  ojieration,  so  that  at  the  end  of  thirty  years  the  wlnde 
of  the  loan,  with  interest,  will  have  been  paid  off.  This  institution 
has  been  most  successful  during  the  six  years  it  has  been  in 
existence.  It  has  l)een  largely  availed  of,  and  through  its  instru- 
mentality thousands  of  acres  of  kind  have  lieen  cleared  which 
otherwise  would  have  remain(‘d  in  their  native  state. 

EkvciLiTiEs  TO  Intending  Selectors. 

The  Lands  Department  has  a well  organised  system  of  local  land 
agents,  whose  duty  it  is  to  put  the  intending  a.pjilicant  in  the  way  of 
seeing  any  land  that  he  may  desire  to  select.  At  various  points  the 
visitor  will  find  land  agents  with  local  knowledge,  who  will  supply 
him  with  every  information  as  to  the  lands  of  the  district.  Arrange- 
ments have  also  Inmu  made  by  which  the  selector  i-an  be  driven  about 
to  see  lands  availalde  for  selection.  Further  details  of  the  land 
regulations  of  the  colony  and  literature  bearing  thereon  are  procur- 
able from  the  Under  Secretary  for  Lands,  Perth,  or  the  Agent  General 
for  Western  Australia.  15  V^ictoria  Street,  Westminster,  London. 

THE  SOUTH-WEST  DISTRICTS. 

For  intending  settlers,  the  South-West  jiortion  of  West  Aus- 
tralia offers  more  ailvantages  for  general  farming  than  any  other 
2)ortion  of  the  Colony,  having  a good  rainfall,  varying  from  20 
inches  to  nearly  5(h  The  cliniatt*  is  goial  all  the  year  round,  not 
suffering  from  extremes  of  either  heat  or  cold.  Throughout  the 
summer,  although  the  days  are  fairly  warm,  not  hotter  nor  as  hot 
as  the  climate  of  Southern  Europe,  the  nights  are  cool  and  pleasant, 
caused  by  Southerly  and  South-Westerly  lireezes  that  come  up  about 
2 or  3 o’clock  every  afternoon.  Even  on  the  hottest  days,  the  heat 
is  not  heavy  and  muggy,  but  clear  and  dry,  and  there  is  a total  lack 
of  that  oppressive  heat  st)  often  found  in  hot  countries  near  the  sea- 
coast.  In  winter  it  is  exceptional  to  have  a heavy,  or  so-called 
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heavy,  frost,  the  theniioineter  rarely  goiiiu-  l)elow  the  1°  ceiitigratle, 
while  the  average  winter  teniperatnre  is  al)Out  15°  to  16°  centigrade. 

The  soil  varies  much  in  character,  from  sand  and  sandy  loams 
to  clay  and  clayey  loams,  and  suitalde  soils  can  he  easily  found 
capal)ie  of  growing  any  kind  of  fruit  or  vegetaldes  not  requiring  an 
absolutely  tro[)ical  climate.  The  country  rises  gently  from  the  sea- 
coast  to  the  foot  of  the  Darling  Ranges,  and,  as  one  goes  further 
South,  creeks,  swami»s,  and  springs  are  more  jdentiful. 

Those  desirous  of  an  extra  cool  climate  can  obtain  it  in  the 
ranges,  where,  in  the  valleys,  patches  of  the  richest  land  is  often 
found,  and  where  the  strawberry,  gt>oseberry,  raspberiw,  cherry, 
etc.,  grow  luxuriantly. 

On  the  gentle  sloping  lands  foi’  about  100  miles  South  of 
Perth  the  timber  is  fairly  light,  and  the  clearing  of  the  land 
not  expensive,  but  as  we  get  into  the  hilly  country  the  timber 
becomes  heavy,  and  the  clearing  more  costly  ; but  in  this 
hitter  country,  artificial  grasses  thrive  all  the  year  through, 
and  for  root-growing  and  dairying  it  can  hardly  lie  ex- 
celled. A peculiar  and  extremely  valuable  feature  of  this  Soutli- 
West  country  is  the  great  chain  of  swamps  that  run  for  over  lOO 
miles  parallel  with  the  coast,  but  at  a distance  of  some  miles  from 
it.  These  swamps  are  mostly  diw  in  summer,  or,  if  not,  are 
generally  easdy  drained,  and  the  soil  in  them  is  of  the  richest 
alluvial  deposit  and  retains  the  moisture  all  the  summer  through, 
so  that  summer  crops  of  potatoes,  onions,  and  all  other  varieties  of 
roots  can  be  grown  without  irrigation.  Potatoes  planted  early  in 
summer  yield  large  crops,  one  lot  of  nine  acres  yielding  17  tons  to 
the  acre  last  season  without  any  manure  being  applied. 

Cabbages,  kale,  and  all  vegetables  grow  to  a tremendous  size, 
and  yield  a green  supply  all  the  season  through.  'I'he  followdng 
cro])s  grown  throughout  the  wdiole  South-West  district : — Wheat, 
oats,  rye,  barley,  maize,  sorghum,  lentils,  peas,  beans,  vetches,  millet ; 
all  the  varieties  of  the  melon  tribe;  potatoes,  mangels,  beet, 
turnips,  swedes,  kohl-rabhi,  caulitlow’er,  cabbage,  kale,  borecole, 
parsnips,  carrots — in  fact,  every  kind  of  vegetable. 

Most  of  the  dairying  of  the  Colony  is  done  in  this  district  ; 
although  not  on  any  large  scale  as  yet,  it  is  rapidly  increasing, 
as  there  are  millions  of  acres  of  what  will  be  splendid  pasture  land 
open  for  sele<-tion,  and  where  at  the  pi-esent  there  is  one  head  of 
cattle,  in  years  to  come  there  will  be  hundreds.  Cheese  and  Imtter 
factories  are  being establislied,  and  all  the  farmers  will  have  to  do  is 
to  send  their  milk  or  cream  to  the  factory  and  the  w'ork  is  done  there. 

Bee-keeping  is  also  a very  profitable  undertaking,  the  climate 
lieing  mild;  the  bees  w'ork  all  the  year  through  and  do  not 
need  feeding  in  winter,  neither  dn  the  hives  require  protection  from 
the  cold.  All  kinds  of  fruit  trees  do  well  and  bear  heavily. 

Nor  is  the  country  without  its  attraction  to  the  sportsman, 
kangaroo-hunting  with  dogs  being  most  exciting;  or,  for  those  wdio 
])refer  it,  stalking  the  kangaroo  with  the  ritle  in  the  forests  or 
through  the  ranges  will  be  found  as  good  sport  as  deer-stalking  in 
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Europe,  aud  with  better  bags  as  the  result.  Duck  of  various  kinds, 
wild  geese  and  sw'ans,  the  Glreat  Bustard  or  wild  turkey — this  bird 
is  generally  stalked  with  the  rifle  and  is  a noble  bird,  weighing  up 
to  8011 1.,  and  the  flesh  most  delicate-  quail  and  wdld  pigeons. 
In  the  sea,  estuaries,  aud  rivers  heavy  takes  of  tish  are  to  lie  had 
with  little  trouble.  Horses  are  plentiful  aud  chea}),  and  almost 
every  little  village  has  its  racecourse.  In  the  larger  towns  or  centres 
of  agriculture  are  the  great  annual  show’s  of  horses,  cattle,  sheep, 
pigs,  ]ioultry,  aud  all  kinds  of  produce,  where  the  settlers  for  50 
<ir  00  miles  around  attend. 

The  country  is  well  opene<l  up  with  railways,  and  there  are  good 
ports  along  the  coast  in  communication  wdth  all  parts  of  the  world. 

The  area  under  crop  in  Western  Australia  increases  annually, 
in  some  years  douliling  the  acreage  of  the  year  previous  in  several 
lines.  The  following  table  will  show'  clearlv  aud  concisely  the 
results  achieved  in  the  last  Bt  years: — 


Total  Area 

Year. 

WUieat. 

(Oats. 

Barley. 

Maize. 

Potatoes. 

Fruit. 

under 

Crop. 

acres. 

acres. 

aci’es. 

acres. 

acres. 

acres. 

acres. 

acres. 

lH89-«() 

35,507 

2,075 

5,475 

so 

402 

25,704 

3,127 

73,408 

1S90-91 

33,820 

1,934 

5,322 

81 

511 

23,183 

4,105 

(•>9,078 

1891-92 

20,800 

1,302 

3.738 

23 

532 

28, .534 

2,577 

(>4,210 

1892-92 

35.061 

1,095 

33 

529 

35,124 

2,829 

79,005 

1893 -ill. 

42,(;73 

2,571 

3,003 

37 

030 

29,590 

3,083 

83,714 

1894-95 

21,433 

1,033 

1 ,919 

27 

703 

19,896 

4,871 

81,328 

1895-9(i 

23,241 

1,880 

1,932 

23 

008 

()3,804 

5,516 

97,821 

1890-97 

31,488 

1,753 

1,903 

30 

720 

09,430 

4,087 

111,738 

1897-98 

38,705 

l,(i77 

1,()93 

243 

1,301 

80,938 

3,577 

133,182 

1898-99 

75,031 

3,072 

2,185 

110 

1,075 

79,223 

0,037 

171,770 

+ 1899-1900 

90,478 

('.,102 

4,581 

;!,281 

05,380 

Estiii)ate<i. 

The  yield  of  some  of  the  jirinctjial  crops  for  the  last  10  years 
as  shown  below  will,  with  the  table  just  given,  show  the  effort  made 
to  meet  the  needs  of  an  expanding  market  with  a locally  grown 
suiiply  : — 


Season. 

Wheat. 

Maize. 

Oats. 

Barley.  Hay. 

Potatoes. 

Rye. 

Dry  Peas. 

hushels. 

hushels. 

bushels. 

bushels.  tons. 

tons. 

bushels. 

bushels. 

1889-90 

504,902 

1.017 

42,545 

92,877  24,394 

1,891 

# 

* 

1890-91 

4(>7,589 

1,520 

38,791 

85,451  25,014 

1,9(X) 

* 

1891-92 

205, 8.52 

344 

20,328 

40,745  24,109 

1,729 

* 

* 

1892-93 

400,350 

719 

31,534 

.54,4.50  1.0,880 

1,937 

* 

* 

1893-94 

520,198 

573 

47,003 

47,32!)  34,190 

2,309 

■* 

1894-95 

170,351 

7 50 

20,24() 

14,921  38,.150 

2,545 

* 

* 

1895-90 

180,077 

(iOO 

19,320 

18,(;91  53,758 

2,290 

* 

* 

1 890-97 

243,928 

504 

18,871 

12,810  .50,500 

2,089 

* 

1897-98 

408,595 

4.82() 

29,2()0 

23,423  75,404 

4,270 

2,917 

1,082 

1K98-99 

' 

870,909 

1 .305 

55,854 

29,295  77,297 

5,098 

4,812 

2,421 

* No  informatiou 


Perth  Railway  Station. 
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The  average  yield  per  acre  of  the  chief  products  will  amal- 
gamate the  information  of  the  last  two  tables,  and  is  as  l)elow ; — 


Season. 

Wlieat. 

Maize. 

Oats. 

Barley. 

Hay. 

Potatoes.^ 

Eye. 

Dry  Peas. 

bushels 

bushels  I 

Imshels 

bushels 

tons 

tons 

laishels 

bushels 

1889-90 

pei*  acre. 
14-22 

per  acre.  | 

12-71 

per acre. 
2U-oO 

per  acre. 

- 16-96 

per  acre. 

0-96 

per  acre. 

4-09 

per  acre. 
* 

per  acre. 
* 

1890-91 

13-82 

18-84 

20-06 

16-06 

1-08 

3-72 

1891-92 

9-90 

15-11 

15-62 

10-90 

0-84 

3-25 

* 

1892-93 

11-59 

21-78 

18-61 

14-85 

1-16 

' 3-67 

1893-91 

12-19 

15-40 

18-51 

13-14 

1-16 

3‘67 

* 

1894-95 

7-95 

27-40 

12-39 

7 '66 

0-77 

3 '62 

* 

1895-96 

8-09 

26-117 

10-28 

9-67 

0-84 

3-43 

1896-97 

7'7o 

16-66 

10-76 

673 

0-73 

2-90 

1897-98 

10-56 

19-84 

17-44 

13-83 

0-93 

3-14 

Sol 

15-88 

1898-99 

11-61 

12-38 

18-18 

13-40 

0-98 

3-40 

9-36 

14-43 

* No  iiiforniation  available. 

In  1898-99,  there  were  780  acres  of  land  under  irrigation, 
employing  71  pumps,  89  windmills,  and  25  water  lifters. 

In  the  same  period  the  Colony  }iroduced  264.6401bs.  of 
butter,  7041bs.  of  cheese,  115,3381bs.  of  cured  bacon,  33.9291bs. 
of  ham,  and  851,5191bs.  of  pork,  salted  or  pickled. 

Ensilage  amounted  to  834  tons.  Beehives,  2,586  in  number, 
produced  47,4871bs.  of  honey  and  3,2051bs.  of  l)eeswax. 

Poultry  farming  has  its  advocates,  for  we  find  on  31st  De- 
cember, 1898,  the  Colony  possessed  257,018  fowls,  32,221  ducks, 
2,421  geese,  and  4,733  turkeys. 

Farming  employs  6,359  males  and  780  females.  Dairying 
employs  218  males  and  329  females.  Orchards  and  vineyards 
employ  780  hands.  Pastoral  pursuits  employ  1,584  whites  and 
4,157  male  and  female  aboriginals,  making  a total  of  labour  on  the 
pay  roll  of  11,160  males  and  3,357  females  ; in  all,  14,217  persons. 

The  value  of  agricultural,  pastoral,  ilairying  and  irrigation 
machinery,  implements,  etc.,  in  use,  amounts  to  4;313,673. 

There  are  48  agricultural  associations,  societies,  and  clubs,  three 
horticultural  societies,  and  six  vine  and  fruitgrowers'  associations. 

BREAD  STUFFS. 

As  the  present  season  only  terminates  on  the  1st  iMarch, 
statistics  dealing  with  the  current  year  are  estimated  only. 

The  apparent  requirements  for  the  present  year  from  outside 
sourees  have  been  computed  at  581.986  bu.shels.  It  a])|:.ears  that, 
since  1896,  the  home  production  of  wheat  jier  head  of  mean  popu- 
lation has  increased  from  1'53  to  5T5  bushels,  and  the  a[ipai'ent 
deficiency  lias,  during  the  same  period,  decreased  from  7 54  to  3'45 
bushels. 
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With  reforeuce  to  our  |)n>l>able  requireuieuts  of  wheat  or  hour 
from  outside  sources  for  the  year  just  ending,  it  would  appear  that 
the  a])parent  (juantity  of  wheat  required  for  food,  say,  bushels 
per  head  of  ])opulation.  would  be  1,485,000  bushels.  Could  it 
therefore  l»e  taken  for  grante<l  that  the  whole  amount  estimated, 
96,478  acres,  will  be  harvested,  as  intended,  for  g-i’ain,  it  will  require 
a yield  of  15  j bushels  to  the  acre  to  cover  the  total  requirements 
of  the  Colony.  As,  however,  it  is  unlikely  such  a hig-h  average  will 
be  attained — last  year’s  average  being  111  Imshels — it  is  not 
]irolial»le  that  the  present  year  will  see  the  Colony  self-su])portiug, 
as  far  as  its  bi-ead  stuff  requirements  are  concerned. 

The  following  table  will  show  how  rapidly  k)cal  supply  is 
meeting  demand  in  this  line  ; — 


Season. 

Wheat  produced 
iu  Colouy. 

Home  productiou. 
Bushels  per  head. 

Apparent  deficiency. 
Bushels  i)er  head. 

bushels. 

Lsgc, 

188,077 

l-.3:i  ; 

7-54 

1897 

249.928 

l-o7  1 

6-49 

1898 

408,. 795 

2-41 

611 

1899  ■ 

870.909 

.31 5 

9-45 

K.cte  of  Wages. — The  average  rate  of  wages  on  farms  and 
stations,  reduced  from  returns  from  all  parts  of  the  Colony,  is  as 
under.  It  must  be  rememl)ered  the  figures  given  below  vary  higher 
or  lower  in  different  ilistiicts. 

N.B.  The  figures  in  parentheses  refer  to  “ Not  Found,”  the 
others  to  “ Found  ” : — 

Ploughmen,  ])er  week,  A1  2s.  6d.  (^£1  17s.  6d.)  ; orchard  and 
vineyard  hands,  per  week,  =£1  (=£1  15s.);  hand  mowers,  per  week, 
£1  2s.  6d.  i£l  17s.  6d  ) ; laand  mowers,  per  acre,  not  found,  6s. ; 
hand  reapers,  per  week,  £1  2s.  6d.  (£1  15s.);  hand  reapers,  per 
acre,  not  found.  Ids.  ; hand  threshers,  per  bushel,  not  found,  6d. ; 
general  farm  labourers,.  })er  week,  £1  (£1  12s.  6d.)  ; married 
couples,  per  annum,  £7<.*  (£9d)  : dairymaids,  per  week,  12s.;  other 
female  servants,  per  week,  10s. ; stockmen,  per  annum,  £52  (£68)  ; 
boundary  riders,  per  annum,  £45 ; Indlock  drivers,  per  annum, 
£55  ; sheep  drovers,  per  annum,  £4d ; sheep  washers,  i»er  week, 
£1  ; sliearers,  per  100  sheep  (£1  2s.  6d.)  ; shepherds,  per  annum, 
£4<) ; teamsters,  jer  annum,  £52  f £80)  ; bush  carpenters,  per 
annum.  £65  (£104j  ; hut  keepers,  per  annum,  £25;  men  cooks,  per 
annum,  £45;  generally  useful  men,  per  week,  £1  (£1  10s.). 


87 


THE  PASTORAL  INDUSTRY. 


HISTORY  AND  NOTABLE  INCIDENTS. 

(By  .4.  if.  Richardson,  late  Conimissioner  for  Crown  Lands.) 

To  the  early  pioneer  settlers  who.  leaving  the  fertile  shores  of 
Mer  rie  England  in  the  year  1829.  or  perhajis  late  in  1828,  with 
aj’dent  hopes  that  in  Western  Australia  they  would  discover  a large 
and  freer  expanse  of  those  fertile  pasture  lands  which  in  England 
had  become  the  privilege  only  of  the  opulent  and  wealthy  to 
occupy  or  possess,  that  which  met  tlieir  eyes  on  landing  at  Clarence, 
some  lO  miles  South  of  Ereraantle.  after  a lung  and  wearisome 
voyage  of  many  months,  must  have  rudely  disajipointed  their  hopes 
and  greatly  disheartened  them.  The  considerable  belt  or  fringe  of 
Scrubby  limestone  hills  occurring  in  that  locality  must  have  been 
the  very  reverse  of  gratifying  to  the  practical  and  experienced  eyes 
of  colonists  whose  knowledge  in  agricultural  and  pastoral  matters 
had  lieen  accpiired  among  the  grassy  hills  and  dales  of  fertile 
England.  It  is  no  doulit  somewhat  unfortunate,  that  before 
reaching  anything  like  good  pastoral  country  in  the  Southern 
districts  near  Fremantle,  the  settler  had  to  penetrate  a con- 
siderable fringe  of  what  in  its  natural  state  is  somewhat  uninvit- 
ing and  unpromising,  though  a more  material  experience  has  taught 
that,  with  labour  applied  in  clearing  and  cultivating,  a fair  proportion 
of  these  unpromising  looking  localities  can  be  made  productive  both 
for  pastoral  and  agricultural  olijects.  ISTevertheless,  it  must  have 
required  stout  hearts  and  persevering  spirits  among  the  earliest 
settlers  to  penetrate  some  miles  of  indifferent  looking  land, 
exposed  to  the  dangers  and  uncertainties  of  a totally  uncivilised 
country,  where  the  black  savages  constituting  the  native 
population  were  the  reverse  of  friendly,  and  were  disposed 
to  jealously  resent  the  intrusion  into  their  hunting  grounds 
of  the  white  stranger.  But  the  material  of  which  many  of  these 
early  settlers  was  built  was  both  stout  and  tough,  and  not  easily 
intimidated  by  difficulties,  and  so  we  find  they  finally  succeeded  in 
reaching  areas  of  better  land  and  more  fertile  pastures  in  the  districts 
of  York  and  Toodyay,  some  60  to  90  miles  from  Perth.  Even 
there,  and  more  especially  along  the  route,  they  met  with  patches 
of  the  deadly  poison  plant,  and  dismay  must  have  overcome 
them  when  they  found  their  valualde  beasts  of  burden  and 
sheep  and  cattle,  after  crossing  a strip  of  this  plant,  dying 
from  its  effects.  Fortiuiately  it  only  occurs  in  strips,  and  being  con- 
fined to  certain  localities,  local  knowledge  and  experience  taught 
the  early  settlers  to  recognise  and  avoid  the  localities  in  which 
the  poison  plant  jnevailed. 

Owing  to  the  absence  of  historical  records  relative  to  the 
doings  of  our  earliest  pastoralists,  reliable  information  is  not 


easily  obtained;  but  from  eonversutioii  with  some  old  pioneer 
settlers  we  learn  the  earliest  lieginnings  in  sheep  husbandr\^  in 
the  Eastern  districts  consisted  of  a sniall  tlock  of  300  pure 
INIerino  ewes,  ini]:)orteil  from  Engdand,  and  which,  no  doubt,  on 
their  arrival  in  Western  Australia,  must  have  been  regarded  as  a 
very  precious  possession.  These  valuable  .sheep  were  driven  over 
the  Darling  Range  tiy  lh()se  early  pioneers,  Messrs.  K.  H.  Bland  and 
Arthur  Trimmei's,  assisted  on  the  road  by  j\lr.  Walter  Padbury, 
then  but  a boy.  Shortly  aft  rwards,  this  party  was  followed  by  the 
Burges  Brothers  (William,  Samuel,  and  Lock),  and  a little  later  by 
members  of  the  Parker  family,  all  of  whom  settled  in  the  York 
district  in  the  very  early  days  of  Western  Australian  history. 
But  though  our  early  [>ioneers  fo\nid  in  those  Eastern  districts 
around  York  and  Toodyay  considerable  ai'eas  of  pastoral  lands,  yet 
some  of  them  do  not  ap]icar  to  have  been  quite  satisfied,  parts  of 
the  country  l>eing  much  intersected  and  l)roken  Iw  frequent  and 
(.)Ccasiona]ly  large  areas  of  poor  land.  A few  years  later  some 
of  the  moi’e  vmitnresome  s].)irits,  among  whom  we  find  the  names  of 
the  Burges  Brothers  and  Thomas  Brown  p)roininent,  -iourueying 
further  afield,  discovered  considerable  belts  of  good  grazing  land 
some  2U0  miles  North,  in  the  neighbourhood  of  what  is  now  known 
as  Cxeraldton  and  the  River  Irwin,  upon  which  they  settled  and 
increased  their  Hocks  and  herds,  as  also  did  the  settlers  about 
Toodyay  and  York  ; though,  owing  to  the  drawbacks  and  difficulties 
attending  the  settlement  of  the  new  country,  the  progress  and 
develojunent  were  somewhat  slow.  If  has  to  Ix'  admitted  that 
Western  Australia  ]>revious  to  the  yea.r  1866  occupied  but  a 
very  unimportant  j)Osition  among  the  Australian  colonies  as  a 
pastoral  country,  for  the  total  number  of  sheep  depasturing  within 
her  boundaries  u]i  to  that  time  was  less  than  half  a million,  and 
about  46.600  head  of  cattle.  The  actual  numbers  of  live  stock, 
taken  from  de]>artmental  statistics,  were  as  follow:  — 


Year. 

Slieep. 

1829 

1,4()9 

1839 

20,829 

1849 

141,123 

1859 

234,815 

1866 

481,04(1 

Ciiltle.  Horses. 

204-  ...  57 

l,:t94  ...  382 

11,995  ...  2,365 

30,990  ...  8,386 

41,323  ...  16,561 


No  douVit  the  chief  factor  in  the  progress  and  development  as 
a ]):i,storal  country  about  this  time  was  the  bold  and  somewhat 
venturesome  efforts  of  a han.Iy  little  band  of  ].)ioneer  settlers 
who.  between  the  years  of  1863  and  1868.  resolved  to  sail  away 
North  with  their  little  flocks,  and  attempt  the  then  extremely 
hazardous  undertaking  of  settling  on  the  jiastoral  lands  reported 
to  exist  North  and  East  of  the  North-West  Cape  and  Exmouth 
Chdf,  in  latitude  22°  to  26°  North.  This  new  departure  was  the 
outcome  of  the  discoveries  resulting  from  the  exp)lorations  in  North- 
Western  Australia,  carried  out  uiuler  the  leadership  of  a surveyor 
in  the  service  of  the  Western  Australian  Clovernment,  named  Francis 
T.  Grregory.  in  1861.  Acting  undei'  instructions  from  the  Western 
Australian  Government,  and  having  been  pilaced  in  charge  of 
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a small  ex])loring  party  consisting  of  eight  men  and  20  horses,  Mr. 
Gregory  shipped  with  the  necessary  outfit,  stores,  and  equipment,  in 
a little  schooner  named  the  “ Doljihin.”  The  names  of  this  small 
band  were,  in  addition  to  the  leader,  Mr.  Maitland  Brown,  the 
present  Resident  Magistrate  at  Geraldton,  then  a youth  of  20  years  : 
Mr.  Shakespeare  Hall,-  who  for  many  years  remained  a highly 
respected  settler  in  the  land  and  district  discovered  by  his  party, 
and  was  also  manager  of  tiie  second  sheep  station  formed  in  the 
district;  Mr.  E.  Brockman,  son  of  one  of  Western  Australia’s 
earliest  and  successful  settlers:  Mr.  P.  Walcott,  volunteer  for  the 
collection  of  sjjecimens  of  natural  history  and  botany:  IMr.  J. 
Turner,  assistant  and  storekeeper  ; Mr.  J McCourt  : Mr.  .J. 
Harding,  afterwards  munlered  by  natives  at  Roelnick  Bay  : and 
A.  James,  farrier  and  assistant. 

After  safely,  though  not  without  many  dilficulties  and  risks, 
lauding  on  the  11th  May,  1861,  at  what  afterwards  became  known 
as  Nicol  Bay,  in  latitucle  120°  40',  this  little  party  explored  and 
made  known  some  hundreds  of  thousands,  or  rather  millions,  of  acres 
of  previously  unknown  country ; traversed,  plotted,  and  laid  down 
in  thoroughly  reliable  plans  and  charts,  the  course  of  Rivers 
Maitland,  Harding,  Sherlock.  Yule,  DeGrey,  Oakover,  Fortescue, 
Ashburton,  Ac.,  Ac. : and  during  their  six  months  exph)ration 
traversed  many  hundreds  of  miles  of  country.  On  their  return  to 
Fremantle  and  Perth  thev  reported  the  existence  of  very  considerable 
areas  of  well-grassed  pastoral  country,  suitable  t\)r  either  sheep  or 
large  cattle.  This  intelligence  evidently  made  an  impression  on 
the  active  mind  and  enterprising  spirit  of  one  of  Western 
Australia’s  worthiest  an<l  most  intelligent  settlers,  Mr.  Ydalter 
Padbury,  and  so  we  find  him,  in  the  early  jiart  of  the  year  1863, 
vigorously  completing  all  the  necessary  business  arrangements, 
jmrchasing  live  stock,  chartering  a vessel,  and  engaging  a party, 
with  the  olqect  of  ac(|uiring  a lea.se  from  the  Government  of  a 
considerable  area  of  this  new  country,  and  placing  sheep  and 
cattle  upon  it.  All  arrangements  being  completed,  we  find  a little 
band  of  pioneers  sailing  out  of  Fremantle,  on  the  23rd  April, 
1863,  in  the  barquette  "Tien  Tsin  ” (about  350  tons),  with 
370  ewes,  7 horses,  and  a team  of  working  fmllocks.  Mr.  Padburv 
himself  accompanied  them,  with  three  other  white  men,  Charles 
Nairn,  as  manager,  and  six-  native  prisoners  from  Rottnest, 
lent  him  by  the  Government.  After  a voyage  of  aliout  a fort- 
night they  landed  safely  in  what  was  then  known  as  Bittcher’s 
Inlet — now  Cossack  Harbour — and  Mr.  Padlmry  returned  to 
Fremantle  in  the  " Tien  Tsin,”  which  was  commanded  liy  Captain 
Jarman — the  first  mate  being  W.  Butcher,  afterwards  for  manv 
years  pilot  at  Albany  Harbour.  Mr.  Padliury  immediately  arrangeil 
for  and  despatched  a second  shipment  of  700  ewes  and  other  stock, 
which  after  being  landed  were  all  taken  overland  by  Chas.  Nairn 
and  party,  some  170  miles  further  Eastward  on  to  the  DeGrev 
River  country.  In  the  latter  part  of  the  same  year,  1863, 
the  late  Mr.  John  Wellard,  also  an  enterprising  and  highly 
respected  settler,  and  a well-known  figure  in  those  days,  chartered 
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the  same  vessel,  and  in  person  took  uj)  a shijniient  of  sheep, 
cattle,  and  horses,  leaving  them  in  charge  of  Mr.  W.  S.  Hall,  who 
had  formed  one  of  Glregory’s  exploring  party.  A few  other 
parties  from  Western  Australia  followed,  amongst  the  names  of 
whom  are  John  Withnel.  another  l)rave  and  staunch  pioneer  of 
the  right  stamic  and  he  was  accomj)anied,  even  in  those  earlv 
days  of  dangers  and  hardships,  by  his  young  wife,  Emma  Withnel, 
who  proved  herself  <|uite  the  reverse  of  a hindrance  to  pioneer  eifort 
and  duties,  being  equal  to  all  the  calls,  duties,  or  dangers  of  bush 
life  and  hardship.  Then  followed  others,  amongst  whom  were 
Viveash,  Middleton,  Lockyer,  and  Chas.  Harper,  the  latter  after- 
wards for  many  years  a member  of  the  Legislative  Assembly  of 
Western  Australia,  and  at  ])resent  (1899)  the  Chairman  of  Com- 
mittees in  that  bi-anch  of  the  Legislatiu’e. 

But  previous  to  most  of  these  last-mentioned  arrivals,  a new 
element  appeared  on  the  scene  of  these  early  pioneer  efforts,  in 
the  shape  of  a few  parties  and  direct  shipments  of  live  stock 
from  Victoria,  first  of  whom  was  what  was  then  known  as  Mount, 
Orkney,  ami  Smith’s  Company,  Mr.  L.  L.  Mount  in  charge, 
Avho,  after  taking  up  runs  on  the  I)eG-rey  River,  adjoining  Mr. 
W.  Padbury,  afterwards  sold  out.  Next  followed  the  company 
known  as  “ The  Portland  Squatting  Company,”  consisting  of 
five  working  shareholders,  the  names  of  most  of  whom  are  still 
well  known  in  Western  Australia.  The  manager  was  Mr.  A.  E. 
Anderson,  the  sub-manager,  Mr.  McKenzie  Grant,  afterwards 
a memljer  of  the  Legislature  of  WVstern  Australia,  and  more  recently 
better  known  as  ])ro|)rietor  of  NewmarraeaiTa,  near  Geraldton ; while 
the  others  were  Mr.  J.  E.  Richardson,  now  of  Claremont,  a memlier 
of  the  Legislative  Council ; Mr.  A.  R.  Richardson,  now'  of  Lowdands, 
Serpentine,  aftei’wai'ds  a 7uember  of  the  Legislative  Assembly  for 
10  years,  and  Minister  for  Lands  for  about  three  years  in 
Sir  John  Forrest’s  Ministry ; and  Mr.  John  Edgar.  The  only 
two  survivors  at  present  are  the  In'others  J.  F.  and  A.  R. 
Richardson.  This  company  originally  took  up  and  settled  w'hat 
is  still  know'll  as  the  Pyramid,  30  miles  S.E.  from  Roebourne. 
Following  them  w'ithin  a few'  weeks  came  one  of  Victoria’s 

earliest  settlers,  Mr.  J.  N.  McLeod,  with  a shqiment  of 

sheep,  cattle,  and  horses,  and  w'hose  son,  Donald  N.  McLeod — 
now  living  in  Victoria  and  a member  of  the  Legislative 

Assembly  there — after  his  father’s  return  to  Victoria,  remained 
for  some  years  in  charge  of  the  stock  and  station  on  the 

Maitland  River.  Next  arrived  an  instalment  of  rather  a large 
’pastoral  company  or  association,  known  as  the  Denison  Plains 
Company,  w'hich,  iviih  a large  and  imjiortant  shipment  of  high  class 
stock  (shee]),  cattle,  and  horses)  from  Melbourne,  Victoria,  in  the 
ship  “ Warrior,”  had  intended  to  land  at  Camden  Harbour,  and 
occupy  a large  tract  of  fertile  laud  know'ii  as  the  Denison  Plains, 
reported  by  exjJorer  Augustus  Gregory'  to  exist  some  distance 
inland  from  Camden  Harliour.  It  should  be  mentioned  here 
that  some  year  or  so  previous  to  this  a pastoral  settlement  had  been 
established  at  Roebuck  Bay  (though  afterwards  abandoned)  through 
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the  effoi’ts  and  enterprise  of  Mr.  • (afterwards  Sir)  F.  P.  Barlee. 
K.C.M.Ct.,  then  the  Cdhmial  Seeretarv  of  Western  Australia,  hut 
tlie  ship  “AYan'ior"  runniuii-  short  of  water  supjdy  for  her  stork, 
decided  to  laud  the  party  at  Tien  Tsin  Harbour,  that  heino-  the 
port  of  disembarkation  of  most  of  the  shipments  already  alluded 
to.  Amongst  the  names  of  many  othei'  worthy  and  resolute 
colonists  who  lauded  in  tlie  “ AVarrior.”  we  iind  that  of  Mr. 
(now  Hon.)  H.  A\'.  \’’enn,  who  remained  a settler  in  the  district  for 
some  12  years,  and  later  in  life  became  the  member  for 
Welhngton,  S.AA".  District,  and  Commissioner  of  Railways  and 
Director  of  Public  Works  for  some  six  years  in  the  Forrest 
Government,  and  still  member  for  AA'eUington.  Other  shipments 
followed,  both  from  ATctoria  and  Fremantle,  and  these  fonned 
the  foundations  of  the  pastoral  industry  in  the  more  Northern 
portions  of  AA’^estern  Australia.  In  more  recent  times,  but  only  a 
few  years  later,  other  explorations  were  undertaken. 

One  important  expedition,  wliich  gave  the  impetus  to  the 
pastoral  settlement  up  the  Murchison  River,  and  lietween  there 
and  the  Upper  Gascoyne,  was  under  the  leadership  of  Mr.  (now 
the  Right  Hon.  Sir)  John  Forrest,  P.C.,  K.C.M.G..  the  Premier  of 
the  Colony,  who  at  that  time  was  in  charge  of  a party  pushing 
their  way  through  unknown  country  to  the  South  Australian 
border.  Later  still  his  brother,  Mr.  Alex.  Forrest,  also  a memlier 
of  the  Legislature,  took  charge  of  a party  to  penetrate  from  the 
DeGrey  River  to  Poi't  Darwin.  Owing  to  the  rugged,  impossilde 
country  met  with  in  the  Leopold  Ranges.  Mr.  A.  Forrest  detoured 
and  proceeded  up  the  Fitzroy  River,  thence  to  the  South 
Austi’alian  border,  and  up  the  telegi'aph  line  to  Port  Darwin, 
his  discoveries  resulting  in  the  pastoral  settlement  of  the 
West  and  East  Kimberley  districts.  These  and  other  less 
public  explorations  by  pioneer  settlers  themselves,  and  through 
also  the  knowledge  gained  previously  of  the  existence  of  pastoral 
country  on  the  Gascovne  from  the  expedition  of  Suiweyor  F.  T. 
Gregory — who  had  visited  and  explored  that  river  previous  to 
his  trip  to  Nicol  Bay — resulted  in  pastoral  settlement  and  develop- 
ments, working  right  away  from  Geraldton  to  the  Gascoyne,  and 
thence  gradually  right  through  to  the  Ashburton  River,  thus  meet- 
ing in  a way  the  settlement  from  Nicol  Bay,  travelling  South.  A 
separate  branch  of  settlement  also  l>egan  in  the  Kimlierley  District 
about  this  time. 

A further  important  development  of  the  pastoral  industry  in 
the  North  was  no  doubt  due  to  the  hardy  efforts  and  enterprise  of  Air. 
E.  T.  Hooley,  until  recently  manager  of  Dalgety  Ac  Co.'s  business, 
and  later  a member  of  Parliament,  who  in  the  year  1866  undertook 
and  successfully  carried  out  the  task  of  driving  several  thousand 
sheep  overland  from  Chamjiion  Bay  (Geraldton)  to  the  Ashburton 
River,  a distance  of  about  700  miles.  As  this  route  had  not  been 
pjreviously  explored,  and  the  question  of  finding  water  along 
the  route  was  quite  problematical,  Avild  natives  occupying  the 
country  all  along  the  route,  it  ranks  as  a notable  undertaking ; and 
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its  success  marked  a new  departure  and  opened  uj)  considerable 
possilnlities  for  the  Northern  districts,  as  from  that  time  forth 
sheep  and  cattle,  instead  of  l:)eing  imjiorted  by  tlie  very  expensive 
method  of  freighting-  in  sailing  vessels  (steamers  in  those  days  and 
for  some  years  afterwards  being  quite  unknown  on  the  coast), 
were  travelled  overland  from  the  older  settled  districts  of  the 
Colony,  thus  stocking  up  the  various  runs  and  stations  then  being 
formed  l)etween  Geraldton  and  the  DeGrey  River.  Hence  the 
occupation  and  settlement  of  the  country  in  the  Gascoyne 
and  Roebourne  districts  l)ecaine  more  rapid,  the  number  of  sheep 
having  risen  from  less  than  half-a-million  in  1870  to  2^  millions 
in  1890;  and  cattle  from  some  4,500  to  some  130,000.  But  it 
is  since  the  year  1890  that  the  increase  in  cattle  has  become 
more  rapid,  owing  to  the  formation  of  purely  cattle  stations  in 
East  and  West  Kimberley,  consideralde  herds  having  lieen  brought 
over  the  border,  both  from  the  Northern  Territory,  South  Australia, 
and  from  Queensland.  Thoiigli  these  importations,  during  the 
last  four  years  or  so,  received  a sudden  check  and  stoppage, 
owing  to  the  pi’ohibitive  enactments  rendereil  necessary  by  the 
introduction  of  the  cattle  tick  from  the  Northern  Territory  and 
Queensland,  yet  the  numbers  now  are  so  considerable  that  the 
natural  increase  from  the  herds  within  the  colony  must  be  con- 
siderable. The  nunil)er  now  in  Western  Australia  (1899)  is  nearly 
180,000 — m)t  very  large,  certainly,  when  compared  with  a colony 
like  Queensland.  But,  no  doid)t,  the  day  is  not  far  distant  when 
the  Kimberley  districts  (East  and  West)  will  boast  of  over  a 
million  head  of  cattle  within  their  borders. 

To  return  to  the  sliee})  industry  and  prospects,  it  has  to  be 
observed  that  the  years  folio-wing  1890  were  not  so  prosperous  or  pro- 
pitious to  tlie  increase  in  numbers,  owing  to  what  is  known  as  the  great 
drought  of  1890  and  1891,  that  assailed  all  the  pastoral  districts  lying 
l>etween  Geraldton  on  the  South,  and  West  Kimberley  on  the  North  ; 
though  the  Kimberley  District  itself,  owing  to  more  regular  tropical 
rains,  does  not  suffer  much  from  droughts.  The  disastrous  results  of 
this  drought  were  that  the  numbers  of  sheep  depreciated  from 
2,500,000  early  in  1890  to  about  1,700,000  in  1892.  Even  now, 
■\\Titing  in  1899,  the  numbers  have  barely  reached  the  maximum, 
though  this  is  chiefly  owing  to  other  causes,  notably  the  sudden 
increase  in  po].)ulation  of  the  colony,  causing  heavy  drawing  on 
all  surplus  and  fat  stock  locally  available.  In  addition  to  the 
actual  losses  in  stock  the  protracted  dry  weather,  intensified  by  the 
heat  of  a ti-opical  and  semi-tropical  climate,  seriously  affected  the 
permanent  grasses,  and  it  has  taken  several  years  of  somewhat  light 
stocking  to  restore  them,  though  in  most  localities  they  have  now 
recovered,  and  look  more  like  their  original  condition. 

As  the  numbers  of  either  sheep,  cattle,  or  horses  do  not  at  present 
■vs^arraut  Western  Australia  in  taking  a too  pi'ominent  rank  amongst 
the  colonies  as  a pastoral  country,  inquirers  may  desire  to  know 
what  ai’8  her  j^rospects  of  any  considerable  increase  in  these 
numbers.  As  a stern  disregard  of  anything  like  fictitious  estimates 


The  Zoological  Gardens,  South  Perth. 


prohibits  us  from  iiidulo-iuo-  in  projihecies  more  agreeable  to  the 
imagination  than  trm^  to  facts,  we  feel  bound  to  confine  our  forecast 
as  to  the  increase  in  sheep  within  reasonable  limits.  We  cannot, 
therefore,  hold  out  the  prospect  of  more  than,  say,  a million  increase 
during  the  next  ensuing  seven  or  eight  years,  though  fortuitous 
circumstances  may  arise  which  may  inciease  our  prospects.  No 
doubt  any  combination  of  causes  operating  so  as  to  bring  about 
extension  of  the  railway  system  inland  in  the  Kimberley  District 
would  result  in  a considerable  area  of  the  pastoral  country  now 
reserved  to  cattle  being  stocked  with  sheep,  as  under  ]>resent  condi- 
tions the  long  inland  cartage  on  wool  is  somewhat  jirohibitive. 
Another  factor  that,  with  the  increase  of  settlement  and  pojiulation 
in  what  is  known  as  the  South-West  District,  will  come  into  activity 
in  the  near  future  by  competition,  will  lie  the  clearing,  ringing, 
cultivation,  and  improvement  of  many  hundreds  of  thousands  of  acres 
of  second  and  third-class  country  in  the  South-Western  District.  The 
rainfall  in  this  district  is  so  good  that  much  of  the  land  where  the 
soil  is  light  and  somewhat  inferior,  and  which  at  present  is  incapable 
of  growing  anything  l:>ut  trees  and  scrub  will  become  pastoral 
country.  Jt  has  been  proved  by  experience  that  when  this  de- 
scrijition  of  country  is  opened  up,  stocked  and  frecjuently  burnt 
off  in  summer,  it  ultimately  becomes  converted  into  viuw  fair  pasture 
country,  which,  if  even  not  actually  the  best  fattening  country,  will 
produce,  in  the  not  far  distant  future,  many  thousands  of  bales  of 
wool;  and  no  doubt,  by  the  aid  of  a little  industry  and  growth  of 
fodder  plants,  the  settlers  will  contrive  to  also  fatten  the  stock 
reared  ujion  it.  It  is  doubtless  a most  regi’ettable  feature 
that  over  the  vast  areas  of  land  in  the  districts  extending 
inland  from  the  sea,  and  over  a large  area  in  which  gold 
is  fotmd,  the  climate  is  so  impossilde  for  anything  in  the  wav 
of  pastoral  and  agricultural  pursitits ; for  over  consideralde  areas 
of  this  region  the  soil,  given  the  rainfall,  would  rear  and  sustain 
many  thousands,  aye,  millions,  of  live  stock.  Whether  science 
will  ever  come  to  the  rescue  with  artificial  aid  is  a question  too 
uncertain  to  sjjeculate  on.  more  especially  as  the  fact  is  too  well 
known  to  practical  stock-breeders — though  not  realised  by  theorists — 
that  in  long  droughts  in  Western  Australia  the  stock  seldom  die 
from  wmnt  of  w'ater,  Imt  from  sheer  want  of  feed,  owing  to  absence 
of  growth. 

The  prospect  of  very  much  larger  increases  in  cattle  is  more 
certain,  as  there  can  be  little  doubt  that  Kimberley  will  idtiniately 
produce  more  fat  cattle  than  our  own  population,  or  onethree  times  its 
present  numliers,  is  likely  to  require  for  its  siqiport. 

The  history  of  the  pastoral  industry,  as  far  as  Kimberley  is 
concerned,  is  closely  associated  with  the  names  of  Connor  and 
Doherty,  Durack,  Emanuel,  McLarty,  Alex.  Forrest,  Panton,  and 
others ; and  in  earlier  years,  before  these  gentlemen  appeared  to 
take  up  the  pioneering  development,  much  cu’edit  was  due  to  the 
enterprise  of  a few  other  early  pioneers.  Mr.  Gl.  J.  Brockman,  now 
a large  pastoralist  on  the  Manilya  River,  first  ventured  on  the  intro- 
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(luction  of  a small  shipment  of  sheep,  landing  them  at  Beagle 
Ba_y,  intending  to  drive  overland  to  the  Fitzroy  River.  Shortly 
afterwards  Messrs.  A.  R.  Richardson  and  William  and  Gleorge 
Paterson  organised  a party  (Mr.  S.  L.  Elliott  and  H.  Cornish  also 
heconung  members  of  it),  chartered  a vessel,  fitted  her  out,  shipped 
a good  nvimher  of  ewes  from  Fremantle,  and  landed  them  also  at 
Beagle  Bay,  under  the  working  management  of  Mr.  Gr.  Paterson, 
of  Creaton,  Pinjarrah.  The  ])arty  finally  drove  them  across  over- 
land to  the  Fitzroy,  and  formed  the  first  sheep  station  in  the 
Kinil)erley  District.  The  Kimberley  Pastoral  Company  followeil 
this  example  the  following  season,  under  the  management  of 
Messrs.  John  and  William  McLarty,  other  shipments  succeeding 
soon  after.  Sheep  seem  to  thrive  very  well  and  grow  good  wool  on 
the  Fitzroy  River,  though  they  do  not  appear  to  have  been  as  yet 
tried  in  the  Ea.st  Kimberley  Distrii.'t ; but  ere  many  years  hence  we 
shall  surely  find  the  present  numbers  of  both  sheep  and  cattle  in 
the  Kind.)erley  District  of  Western  Australia  very  largely  increased. 

The  terms  and  conditions  under  which  country  for  pastoral 
objects  may  he  leased  from  the  Western  Australian  Government  are 
fairly  liberal.  To  begin  with,  in  the  farthest  North,  the  Kimberley 
District,  the  lessee  may  take  \p>  blocks  of  not  less  than  50, 000 
acres,  at  a rental  of  10s.  jter  thousand  acres,  which,  upon  complying 
with  mild  stocking  ca.mditioiis,  is  I’educed  to  5s.  per  thousand  acres, 
and  he  has  an  assured  tenure  of  28  yeai's  from  1st  January,  1901. 
Then  for  what  is  known  as  tlie  North-West  Division,  extending 
from  latitude  PP  on  the  Nortli,  to  the  Muivhison  River  on  the 
South,  and  to  the  122ud  parallel  of  West  longitude,  the  lessee 
may  take  blocks  of  20.000  acres  and  upwards  at  a rental  of  10s. 
per  thousand  acres  and  a tenure  of  28  years  from  1st  January, 
I9t)l.  Next  comes  what  is  known  as  the  Eastern  Division,  whi(di 
lies  more  inland  and  in  whi(di  tlie  rainfall  is  scantier  and  more 
uncertain.  The  I'ental  is  only  5s.  per  thousand  acres,  other  con- 
<litious  much  the  same.  Within  the  boundaries  of  the  South- 
West  Division,  which  is  the  tempei'ate  i-egion  enjoying  more  certain 
seasons,  and  in  Avhich  agriculture  is  possible,  the  rental  is  ^£1  per 
thousand  acres  ; l)ut  owing  to  the  fact  that  the  land  is  open  for 
purchase  under  liberal  conditions,  there  is  no  security  of  tenure. 

With  reference  tu  the  jiresent  condition  as  to  improvements  of 
the  holdings  and  stations  under  pastoral  tenure,  the  pi'ogress  and 
development  already  attained  are  considerable  and  creditable.  With 
the  exception  of  stations  whi(di  may  have  only  been  oecnoied  a few 
years,  or  are  perhaps  situated  a long  distance  inland,  most  of  the 
runs  are  fem.-ed  with  sheep-proof  wire  fences,  divided  into  large 
paddocks,  varying  from  1,000  to  50,000  acres,  but  usually  from 
10,000  to  20,000  acres  area.  Where  there  is  no  natural  permanent 
watercourse  the  settler  has  expended  cousidei’alile  labour  anil 
exjtenditure  in  sinking  wells  in  all  his  }>addocks,  the  water  being 
raised  for  the  stock  either  by  hand  or  horse-power  or  windmills, 
whicli  last  are  l)egiuniug  to  come  into  use  and  popular  favour. 
Tlie  homestead  is  invariably  a fairly  comfortable  one,  plain,  but  not 
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expensive;  and  in  the  case  of  the  well  manau-ed  stations  vep’etable 
gardens  are  an  important  adjunct.  All  the  progressive  ones,  which 
are  decidedly  in  the  majority,  ex])end.  either  annually  or  periodically, 
a good  amount  in  importing  fresh  blood,  both  in  rams  and  bulls. 

It  should  be  here  stated  that  very  little  country  b'yond  the 
coast  fringe,  varying  from  lt)d  to  350  miles  inland,  is  as  yet  occupied 
l)v  the  ])astoralist  as  in  other  colonies ; the  nature  of  the  .soil  and 
the  aridness  of  the  chmate  ottering  less  inducement  to  settlement 
bevond  this  belt  until  reaching  far  enough  North  to  be  well  within 
the  tropics,  where  tropical  rains  and  thunderstorms  can  lie  more 
relied  ujion.  South  of  the  19th  parallel  of  latitude  the  country  far 
inland  assumes  a somewhat  ai’id  and  more  or  less  barren  aspect, 
varied  in  places  by  patches,  more  or  less  extensive,  of  better 
country,  Pastoralists  uj:)  to  the  present  have  not  considered  the 
occupation  and  settlement  of  the  inland  areas  profitable  enough  to 
justify  the  considerable  initial  outlay  requisite  to  establish  anv 
important  settlement ; but  in  the  light  of  the  recent  rise  in  wool 
values,  we  may  confidently  anticipate  that  pastoral  settlement  will 
become  imbued  with  fresh  life  and  vigour,  and  penetrate  further 
inland  than  has  previously  been  considered  })ayable.  In  the  event 
of  a transcontinental  railway  to  the  South  Australian  Iiorder  being 
undertaken,  it  will  draw  pastoral  settlement  some  distance  further 
inland ; . but  from  what  is  known  of  the  country,  rainfall,  and 
doubtful  and  expensive  water  supply,  only  moderate  expectations 
are  justified,  and  we  should  be  more  disposed  to  speculate  on  the 
possibilities  of  further  gold  discoveries  crop] dug  up  than  of  any 
very  extensive  pastoral  settlement.  There  is  also  a large  and  fertile 
stretch  of  pastoral  or  agricultural  country  known  as  the  Nullaliar 
Plains,  inland,  and  tremlino-  N W fmm  Pofl.j,  1>ut  the  water  sup]ilv 
has  to  the  present  formea  an  onsracre  to  its  profitalde  settlement  and 
occupation,  though  it  is  not  unreasonalde  to  assume  that  where  such  a 
considerable  and  important  area  of  rich,  grassy  country  occurs  in  such 
a temperate  latitude  (lieing  on  the  Southern  fringe  of  the  colony 
North  of  the  Great  Bight)  man’s  ingenuity  and  enterprise  yvill  ulti- 
mately be  equal  to  devising  methods  for  obtaining  water  for  the 
many  thousands  of  live  stock  which  could  then  be  depastured. 
Though  the  rainfall  in  some  seasons  may  not  lie  sufliciently  heavy 
to  fill  artificial  reservoirs  by  the  ordina.ry  natural  process  of  catch- 
ing the  storm  water  that  the  ground  is  unable  to  absorb,  yet  it 
shoidd  be  quite  practicalde  in  these  days  of  skilled  manufacture  to 
obtain  some  kind  of  cheap  material  prepared  in  such  a way  that  it 
would  shed  ott  all  tlie  rain  that  falls  upon  it.  and  by  laying  it  down 
in  large  sheets  on  some  natural  slojie  result  in  jirecipitating  the  water 
into  prepared  reservoirs.  By  some  surh  means  the  rainfall  that 
generally  falls  even  in  the  drier  seasons  wandd  be  found  sufficient 
for  all  ordinary  needs.  In  conclusion,  we  feel  quite  safe  in  the 
eoiivictioii  that  the  natural  develojunents  arising  from  the  industry 
and  enterprise  of  the  colonists  and  the  increase  of  their  flocks  and 
herds,  'wfill  not  only  be  equal  to  supplying  the  food  requirements  of 
the  present  jiojiulation,  Imt  will  allow  for  a consideralile  increase 
in  the  consuming  population  of  the  future. 
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THE  WINE  INDUSTRY. 


One  of  the  most  iiuptn'taiit  natural  industries  of  Western  Aus- 
tralia is  wine  making.  The  area  over  which  vines  are  successfully 
cultivated  in  this  Colony  is  very  large.  Practically,  the  wdiole  of 
the  South-West  division  of  the  Colony  is  well  adapted  to  viti- 
culture. Both  soil  and  climate  are  specially  favourable  to  the 
carrying  on  of  this  industry.  Of  soils  in  Western  Australia  there 
are  many  varieties.  Tliat  of  the  Barling  Range,  which  is  a mix- 
ture of  tinely  grained  ironstone  gravel,  mixed  with  a fair  pro- 
portion of  loam,  iiroduces  a high-class  wine,  clean  to  the  taste,  rich 
in  colour,  and  of  pleasant  liompiet.  This  soil  is  healthy,  'warm,  and 
well  drained.  Its  looseness  specially  favours  root  growth.  There 
is  also  a large  area  of  country  in  which  chocolate-coloured  soil 
abounds.  Tills  land  is  also  excellently  adapted  for  viticultural 
purposes,  (xenerally  a genial  clay  sub-soil  is  found  about  eighteen 
inches  from  the  surface.  The  snrfai-e  soil  is  a finely-coloured 
chocolate  loam,  in  which  fruit  trees  thrive.  There  is  again  a 
lighter  coloured  loamy  soil,  interspersed  ivitli  fragments  of 
deconi])osed  granite.  On  this  class  of  soil  excellent  vineyards  have 
been  raised.  There  are  also  many  sandy  soils  in  Western  Aus- 
tralia which  have  prove<l  most  suitable  for  vine  cultivation.  With 
many  of  them  limestone  fragments  or  influences  are  associated,  and 
in  this  class  of  sand  the  liest  of  results  are  obtained. 

Climate. 

Accordiiiu  to  the  rule  laid  down  bv  the  French  botanist  Boussin- 
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gault,  a temperature  above  a certain  minimum  of  heat  is  necessary 
for  the  germination  of  seed,  another  for  chemical  modification,  a 
third  for  flowering,  a fourth  for  the  rijceiiing  of  seeds,  a fifth  for  the 
elaboration  of  saccharine  juices,  and  a sixth  for  the  development  of 
aroma  or  bompiet.  The  temperatures  determined  by  the  same 
botanist  as  necessary  for  the  vine  are  a mean  of  59°  Fahreii-lieit 
during  the  growing  mouths,  and  66-2°  Fahrenheit  during  the 
months  of  maturity. 


The  following  table 

illustrates  the  advantages 

of  Western 

Australia  as  regards  the 

point  of  teiiiiierature.  The 

places  men- 

tioned  in  the  right  column 

are  well-known  Californian  fruit  growing 

centres  : — 

Western  Au.stk.\lia. 

California. 

Def^, 

Deti'. 

Pith. 

Fah. 

(Teraldton  ... 

72-3 

San  Jose 

...  66-2 

York  

76-2 

Los  Angeles 

...  67-8 

Perth 

72-9' 

Sacramento 

. . 71-7 

Buiibury  ... 

66-6 

Fresno 

...  84T 

Riverside  . . . 

...  73-7 
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A reference  to  statistical  recorclj^  will  show  that  during  tho 
summer  and  autumn  months  a fine  and  bright  state  <.)f  atmosphere 
prevails.  The  air  is.  moreover,  just  suitably  dry,  and,  as  a con- 
sequence, there  is  little  hel]>  to  fungoid  pests  from  the  climate.  It 
can  be  safely  said  that  the  dry  bright  atmosphere  of  Western 
Austraha,  and  the  suitableness  of  its  soils,  render  it  a laml 
peculiarly  adapted  for  viticultural  pursuits. 


A Clean  Country. 

Owing  to  a very  strict  Insect  Pests’  Act,  which  has  been  rigidly 
enforced  in  the  Colony  for  many  years,  many  of  the  most  destructive 
pests  and  blights  -which  affect  fruit  crops  in  other  countries  have 
been  successfully  kept  out  of  the  orchards  and  vineyards  of  Western 
Australia.  Phylloxera,  black  rot,  mildew,  and  other  diseases  which 
have  ravaged  the  vineyards  of  other  countries  are  unknown  here. 
The  oidium  of  the  vine,  which  is  the  disease  most  prevalent,  is  easily 
checked  by  sulphuring.  Moreover,  care  has  been  taken  by  the 
experts  attached  to  the  State  AgTi(.'ultural  Department  to  advise  the 
planting  of  the  better  vines  only.  In  conse(|uence  the  average 
Western  Australian  vineyard  contains  little  that  is  inferior. 


The  Type  of  Wine. 


The  dii’ector  of  the  Fruit-growing  and  Viticultural  Branch  of 
the  State  Agricultural  Department  is  Mr,  A.  Despeissis,  a graduate 
of  the  Royal  Agricultural  College,  Cirencester,  who  also  holds  a 
certificate  from  the  Laboratory  of  Fermentation  of  the  National 
Agronomical  Institute,  France.  Mr.  Despeissis  had,  besides,  a 
special  course  in  the  study  of  Fermentation  at  the  Pasteur  Institute, 
Paris.  In  addition,  he  has  sjient  some  time  in  the  Bordeaux, 
the  Herault,  and  the  Cognac  vineyards,  gaining  practical  experience 
as  a vigneron.  Later,  he  completed  his  studies  in  wine  making  lyv 
a season  in  the  lai’ge  cellars  of  Glilbey  Brothers,  the  great  London 
wine  merchants.  According  to  Mr.  Despeissis  the  following  gra]>es 
are  the  best  suited  to  local  conditions  : — 


Red  Wine 


White  Wine 


Drying . . . 


Shiraz  of  Hermitage 

Mai  beck  ) i 

1 .lot  Medoc 
Cabernet^ 

Morastel  from  the  Pvrenees. 


Riesling- 
White  Pinot 
Pedro  Ximenes 
Verdelho. 


f Muscat  Alexandria 
\ Muscat  Gordo  Blanco 
) Zante  Currants 
(.  Sultana. 


These  grapes  are  procurable  locally.  The  importation  of 
rooted  Dnes  is  strictly  prohibited,  and  cuttings  can  only  lie 
introduced  under  stringent  regulations. 
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Table  Grapes. 

Taljle  <>Tapes  of  su])erl)  quality  are  raised  iii  Western  Australia, 
and  as  these  i-ipen  when  it  is  winter  in  Euro2)e  it  is  hoped  that 
presently  a valuable  expoi't  trade  will  spring  up.  From  trial 
shipments  most  excellent  results  have  been  olrtained.  Grapes 
packed  in  granulated  cork,  sent  from  Alliany  by  mail  steamer,  have 
arrived  in  Southampton,  England,  live  weeks  later,  in  splendid 
condition.  In  this  way  the  Muscat  of  Alexandria  and  the  Almeria 
have  been  experimented  with.  It  is  ex})ected  that  e(jually  satis- 
factory results  will  l^e  obtained  from  the  Doradillo  and  the  Wortley 
Kali  grape,  especially  when  shipped  direct  from  Fremantle,  a port 
which  would  reduce  the  duration  of  the  voyage  Vyy  two  more  days. 
This  latter  grajie  by  the  way  is  unknown  in  France.  It  is  as  large 
as  a [>luni,  of  a juirple  colour,  and  in  Western  Australia  is  a splendid 
table  grape,  being  firm  and  fleshy.  From  Fremantle  to  Marseilles 
by  mail  steamer  is  about  a 28  days  trip.  The  probabilities  are 
til  at  even  this  excellent  service  will  be  shortened. 

AIarket. 

There  is  a limited  local  market  for  wine.  In  1899  over  one 
hundred  thousand  gallons  were  manufactured  locally,  and  another 
fifty  thousa.nd  gallons  in  round  numbers  were  imported.  The 
vigneron  of  Western  Australia  is  looking  to  the  consumers  of  the 
old  worhl  as  a market  for  his  surplus  product.  At  present  rates  of 
progress  the  day  is  not  far  distant  when  wine  will  be  exported  in 
large  quantities  from  Western  Australia.  The  State  is  so  impressed 
with  the  possibilities  of  this  trade  that  it  has  left  no  stone  unturned 
t(,»  build  the  industry  up  to  the  point  of  perfection.  To  this  end 
has  the  importation  of  vines  from  other  countries  lieen  rigidly 
prohibited — altlnjugh  the  State  annually  imports  and  rears  in  its 
own  quarantined  nursery  a|)]3roved  vines  from  different  parts  of  the 
world.  To  this  end  also  has  been  due  the  creation  of  the  Agri- 
cultural Department,  with  its  highly  qualified  experts,  who  watch 
<,)ver  the  industry  and  give  advice  and  instiuction  to  those  engaged 
in  it. 


Central  State  Wineries. 

The  point  has  now  been  reached  in  the  viticultural  industry  of 
this  Colony  when  a proper  system  of  central  wine  making  becomes 
necessary,  fl’hc  State  has  already  had  the  matter  under  considera- 
tion, and  it  is  pretty  certain  that  before  long  a system  of  Central 
State  Wineries  will  be  introduced.  It  is  desired  that  the  Western 
Australian  wine  designed  for  export  should  be  absolutely  jjure, 
carefully  fermented  and  reared,  attractively  got  up,  and  constant 
and  unvarying  in  type.  Tins  end  can  only  be  achieved  by  separat- 
ing the  businesses  of  ])roduction  and  manufacture,  as  was  done  in 
the  case  of  the  butter  industry,  where  vast  strides  would  have  been 
impossible  without  the  creamery  and  butter  factory  systems. 
Under  the  system  of  central  wineries  there  would  be  erected  at  a 
central  railway  ])oint  an  up-to-date  winery,  managed  by  a recog- 
nised exjiert.  At  different  points  in  the  country  fermenting  sheds 
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would  be  erected  at  or  near  railway  stations.  The  resultino-  must 
would  be  railed  to  the  central  winery,  where  it  would  be  convei-ted  int<  i 
the  best  article  that  science  and  skill  could  devise.  The  by-products 
would  also  be  made  of  commercial  value,  instead  of  being-  allowed 
logo  to  waste  as  is  now  the  case.  The  small  growers  would  be 
saved  the  cost  of  erecting  cellars,  and  the  trouble  of  making- 
perhaps  an  inferior  and  unsalalde  wine.  On  the  other  hand  they 
would  receive  an  advance  on  the  gra]‘ies  the  moment  they  were 
weighed  at  the  fermenting  shed,  and  their  raw  product  would  lie 
transformed  by  manufacture  into  a valuable  and  much  sought  after 
article  of  commerce.  Whether  the  central  wineries  will  be  erected 
bv  the  State  or  not  is  just  for  the  moment  uncertain.  The  State 
proposals,  it  is  understood,  are  to  guarantee  interest  at  5 per  cent, 
on  such  an  undertaking  where  satisfactorily  carried  out  by  private 
enterprise.  Failing  a response  to  these  liberal  proposals  there  is 
no  doubt  but  that  the  State  will  step  in  itself  rather  than  see  a 
valuable  natural  industry  decline. 

Magnificent  Opportunities. 

The  future  of  the  wine  industry  of  Western  Australia  is  one  of 
magnificent  opportunities.  The  special  benefits  of  the  land  laws  of 
the  colony  are  dealt  i\dth  in  another  place,  but  it  may  here  be  again 
repeated  that  land  is  procurable  from  the  State  on  terms  of 
exceptional  liberality.  Then  the  industry  has  grown  under  the 
watchful  supervision  of  highly  trained  experts,  whose  recommenda- 
tions have  always  received  official  indorsement.  As  a consequence 
there  is  practically  no  disease  in  our  vineyards,  and  the  varieties  of 
grapes  grown  are  such  that  high-class  wines  can  be  manufactured 
from  them.  The  soils  and  the  climate  are  specially  adapted  ti.)  the 
successful  prosecution  of  the  industry,  while  the  accessibility  of  the 
markets  of  the  world  is  a guarantee  to  the  grower  that  he  can 
readily  dispose  of  his  produce.  To  the  vigneron  of  the  old  world 
this  new  country  in  the  Southern  hemisphere  offers  inviting 
attractions,  especially  if  he  has  an  industrious  family.  Many 
countrymen  from  European  States  live  in  Western  Australia  and 
find  it  a congenial  home.  Their  skill  and  industry  have  in  many 
cases  won  them  good  and  comfortable  positions  in  life,  while  their 
own  personal  worth  has  made  them  resjiected  and  popular  amongst 
their  fellow  citizens. 
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FORESTS  OF  WESTERN  AUSTRALIA. 


( Compiled  from  a Eei^ort  hij  the  late  J.  Jddnie-Brown,  Conservator  of 
Forests,  Western  Australia.) 


INTRODUCTORY. 

Copies  of  the  Rejjort  of  which  the  following  is  a Summary,  and 
full  information  about  acquiring  Timber  and  other  Leases,  etc.,  and 
about  facilities  granted  to  Settlers  and  Capitalists,  can  be  had  at 
the  Office  of  the  Agent  Gleaeral  for  Western  Australia,  Loudon. 

Copies  of  the  Report  on  the  Forest  Resoui’ces  of  Western 
Australia,  made  by  direction  of  His  Excellency  the  Grovernor  of 
Western  Australia  in  1882,  by  the  world-famed  Australian  botanist, 
the  late  Baron  Sir  Ferdinand  vqn  Mueller,  G-.C.M.Gr.,  M.D.,  Ph.D., 
F.R.S.,  etc.,  etc.,  etc.,  Government  Botanist  of  the  Colony  of 
Victoria,  can  also  be  had  at  the  office  of  the  Agent  General. 

The  annual  sjiecial  issue  of  the  Timber  Trades’  Journal  for  1898, 
published  in  London,  contains  valuable  information  about  woods 
imported  into  Britain  from  Western  Austraha.  The  information 
includes  the  following  general  remarks  ; — 

“ Western  Australia  has  found  a mine  of  wealth  in  her  jarrah 
and  karri  forests,  and  is  furnishing  our  cities  with  the  best  and 
most  durable  paving  yet  introduced.”  The  detailed  report  for  the 
year  is  so  very  encouraging  that  we  reproduce  it  in  full  as  follows  : 
— “ -Jarrah. — This  trade  has  been  progressing,  and  numerous 
limited  companies  have  been  floated  for  taking  over  jrrivate 
concessions,  and  with  increased  capital  working  and  further 
developing  them  for  the  benefit  of  all  concerned.  Most  of  them 
took  some  time  to  get  fairly  into  swing,  and,  although  through  the 
year  the  suppjhes  were  not  equal  to  the  demand,  and  could  not  keep 
pace  with  it,  at  the  latter  end  cargoes  began  to  arrive,  giving 
evidence  of  forthcoming  activity.  During  the  time  of  scarcity 
advanced  prices  were  paid  for  landed  wood  in  order  to  complete 
existing  contracts,  but  recent  arrivals  have  reduced  the  strain  upon 
the  market,  and  in  all  probability  the  suppjly  will  henceforth  be 
equal  to  the  demand.  It  is  now  extensively  used  in  the  metropolitan 
area,  anci  is  extending  to  many  provincial  and  Continental  towns  for 
paving  purposes.  Karri,  the  rival  paving  wood  to  the  above,  has 
come  forward  freely,  and  been  in  good  demand  by  those  who  favour 
the  use  of  it,  and  we  think  the  patronage  of  the  vestries  is 
generally  pretty  fairly  bestowed.  Its  durability  and  strength  of 


101 


fibre  have  been  strongly  demonstrated.  Some  thirty  years  ago  a 
ship  was  built  at  Rotherhithe  on  a composite  principle,  i.e.,  iron  ribs 
and  wood  outside  planting.  The  wood  used  was  karri,  and  after 
buflieting  the  waves  for  all  these  years  she  has  been  takeh  to  a 
western  port  and  broken  up,  and  the  planking  has  lieen  found 
sound  and  fit  for  wood-paving.  It  has  been  cut  into  suitable  blocks, 
and  the  streets  and  roads  of  the  town  liave  been  paved  with  it — a 
tndy  remarkable  record,  that  speaks  for  itself.  Of  Australian  forest 
mahogany  and  other  hardwoods  there  were  no  imports,  but  several 
parcels  have  been  placed  on  trial,  and  residts  are  awaited.” 

Within  the  last  three  years  the  British  Colony  of  W^estern 
Australia  has  bounded  into  a leader  among  the  timber-exporting 
countries  of  the  world.  It  is  a very  large  exjmrter  of  timber  to 
Europe,  America,  and  India;  and  there  are  signs  that  before  long 
it  will  also  be  exporting  largely  to  China  and  Japan.  This  lias  to 
a great  extent  arisen  from  its  having  made  known  what  it  possesses 
in  quantity,  quality,  and  variety  of  matured  timbers.  It  is  gratify- 
ing to  contem[)late  the  progress  which  has  been  made  during  the 
last  few  years,  and  to  observe  that  the  improvement  is  likely  to 
continue.  More  particularly  in  England  there  has  arisen  a wonder- 
ful demand  for  Australian  hardwoods,  which,  to  a great  extent, 
mean  jarrah  and  karri  trees  indigenous  to  Western  Australia. 

Western  Australian  timbers  seem  suitable  for  out-door  con- 
structions all  over  the  world,  hence  the  demand  for  them  ; and  the 
great  demand  for  timber  leases  is  explained,  apart  from  the 
undoubted  excellence  of  the  timbers,  by  the  fact  that  large 
C|uantities  of  the  same  sjiecies  of  tree  grow  on  considerable  areas 
without  any  material  intermixture  of  other  species.  This  is  of  very 
great  advantage  to  timber  cutters,  as  it  tends  to  lessen  very 
materially  the  working  expenses  of  removing  machinery  and  other 
expenses  connected  with  securing  large  quantities  of  one  particular 
kind  of  timber.  The  timlier  trees  are  chiefly  gregarious.  This  is 
particularly  the  case  with  jarrah  and  karri,  although,  as  a rule,  the 
former  is  found  forming  a sort  of  fringe  to  the  latter,  but  never 
vice  versa.  This  peculiarity  of  special  habitats  for  each  species  of 
tree  is  a distinctive  feature  of  the  forests  of  Western  .Australia,  and 
one  of  the  strong  points  in  the  disposal  of  its  timbers. 

More  than  a million  acres  of  forest  land  are  leased  from  the 
Government  for  the  purpose  of  acquiring  the  timber  on  it.  The 
forests  on  it  are  principally  of  jarraii  trees,  and  comprise  some  of 
the  finest  forests  of  that  species.  The  land  has  been  taken  up  in  blocks 
of  from  one  to  more  than  one  hundred  thousand  acres,  and  although 
only  a small  portion  is  as  yet  l)eiug  worked,  the  prospects  in  the 
near  future  are  immense  and  will  soon  reach  very  large  figures.  At 
jH-esent  there  are  only  some  40  sawmills  in  full  work,  but  in  con- 
nection with  them  the  following  figures  have  been  collected  : — 
Strength  of  machinery,  2,254  horse-power ; number  of  persons  em- 
ployed in  working  the  mills,  2,580;  number  of  horses  and  bullocks 
employed  on  the  works,  1 ,847 ; length  of  private  tram  ways  and 
railways  on  the  leaseholds,  250  miles.  It  is  calculated  that  some- 


thing  like  l-30th  of  the  population  of  Western  Australia  is  depend- 
ing on  the  timber  industry,  and  the  number  is  increasing.  There- 
fore, its  forests  play  a veiy  important  part  in  the  Avelfare  of  the 
country. 


On  the  9th  December,  1899,  the  Registrar- Gleneral  of  Western 
Australia,  by  request  of  the  Chairman  of  the  local  Royal  Paris 
International  Exhibition  1900  Commission,  supplied  the  following 
as  the  latest  statistical  information  relative  to  the  timber  industry: — 


Total  number  of  forest  timber  mills  cutting-  native  timber 

Horse-power  of  engines J Orally  used 

Average  number  of  persons  employed 
Number  of  bullocks  employed 
Number  of  horses  employed 

Length  of  private  railways  and  tramways,  miles  ... 
Superficial  feet  of  timber  cut  ... 

Value  of  land  and  buildings  ... 

V alue  of  plant 

Value  of  timber  sawn  at  mill  ... 


35 

3,980 

3,925 

2,9(51 

905 

1,410 

273 

103,042,991 
^6397, 220 
.£473,758 
^602,461 


A Department  of  Woods  and  Forests  has  been  established,  and 
its  general  usefulness  is  beginning  to  be  recognised  and  appreciated 
by  all  interested  in  the  industry. 


FOREST  TREES. 

Western  Australia  is  singularly  rich  in  its  flora,  and  many 
species  are  of  great  value  in  the  commercial  world.  Perhaps  none 
of  the  Australian  colonies  has  a greater  number  of  acacias  than 
Western  Australia,  Imt  its  principal  trees  belong  to  the  eucalyptus 
family,  and  many  are  second  to  none  in  worth  and  durability. 


The  following  is  a list  of  the  principal  forest  flora : — 


Genus  or  Natimil 
Order. 

Species  or  Botanical  Name. 

Popular  Name. 

Leguminosse 

Acacia  saligna 

W attle 

Do. 

do. 

acuminata  ... 

Easpberry  Jam 

Do. 

do. 

microbotrya 

Badj  ong  Acacia  orW attle  Gum 

Myrtacese 

Agoiiis 

flexuosa 

Peppermint  Tree 

Proteaceee  . . . 

Banksia  verticillata 

Eiver  Banksia 

Do. 

do. 

littoralis  ... 

Seaside  Banksia 

Do. 

do. 

attenuata 

Narrow-leafed  Banksia 

Do. 

do. 

Menziesii... 

Menzies’  Banksia 

Do. 

do. 

ilicifolia  ... 

Holly-leafed  Banksia 

Do. 

do. 

grandis 

Great-flowering  Banksia 

Do. 

do. 

dentata  ... 

Toothed  Banksia 

•Casuai-ineae 

Casiiarina  Fraseriana  ) 

Do. 

do. 

glauca  ...  > 

Sheoaks 

Do. 

do. 

Decaisneana  ' 

Myrtaceee  . . . 

Eucalyptiis  marginata 

Jar  rah 

Do. 

do. 

di  versicolor  . . . 

Karri 
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Geuus  or  Natural 
Order. 

Species  oi 

Botanical  Nauie. 

Popular  Name, 

Mvrtaces  . . . 

Eucalyptus  a'omphocephala 

Tuart 

Do. 

do. 

cornuta 

Yate  Gum 

Do. 

do. 

calophylla 

Red  Gum 

Do. 

do. 

loxophleba 

York  Gum 

Do. 

do. 

patens 

Blackbutt 

Do. 

do. 

oleosa 

Mallee 

Do. 

do. 

rostrata 

I'looded  Gum  of  the  Interior 

Do. 

do. 

rudis  ... 

do.  South-West 

Do. 

do. 

reduuca 

Wandoo 

Do. 

do. 

decipieiis 

Flooded  Gum 

Do. 

do. 

flcifolia 

Ee<I-flo\vering  Gtim 

Do. 

do. 

long’icornis 

Morrell 

Do. 

do. 

salmonopliloia 

Salmon  Gum 

Do. 

do. 

salubris 

Gimlet  Wood 

Do. 

do. 

meo'acarpa 

Blue  Gum 

Do. 

do. 

pyriformis 

Red-flowering'  Mallee 

Coniferae 

Frenela  verrucosa  ... 

Cypress  Pine 

Myrtacese 

Melaleuca  Leucadendron  . . . 

Paperbark 

Santalaeeae  ... 

Santalum 

cygnoruni 

Sandalwood 

Loranthaceae 

Nuytsia  floribunda 

Christmas  Bush 

DESCKIPTION  AND  PROPERTIES  OE  THE  PURELY 
COMMERCIAL  TREES. 

Jaerah  (sometimes  called  Mahogany). 

This  is,  without  doubt,  the  principal  timber  tree  of  Western 
Australia.  It  is  predominant  in  the  extent  of  its  forests,  the 
various  uses  of  its  timber.  Jarrah  and  Western  Australia  are 
almost  synonymous  words  ; and  as  this  has  been  the  case  from  the 
earliest  days  in  the  history  of  the  Colony,  so  will  it  continue  as  long 
as  a jarrah  forest  exists.  This  is  no  disparagement  to  the  other 
trees,  but  simply  emphasises  the  fact  that  jarrah  is  the  principal 
indigenous  tree.  There  are  others  which  are  equally,  if  not  more 
valuable  in  their  own  spheres,  but  jarrah  timber  is  foremost  for 
constructions  necessitating  contact  with  soil  and  water. 

The  botanical  name  of  the  tree  refers  to  the  thickened  margin 
of  the  leaves  ; “ jarrah  ” is  the  name  given  to  it  liy  the  aborigines, 
and  “ mahogany  gum”  is  that  by  which  it  is  popularly  known 
among  some  of  the  settlers. 

There  is  nothing  particularly  picturesque  about  the  appearance 
of  a jarrah  tree  or  a jarrah  forest.  The  general  effect  en  masse  is 
dull,  sombre,  and  uninteresting.  Except  in  special  spots  and 
localities,  the  tree  is  rugged  and  inclined  to  be  straggling  and 
branchy,  unlike  karri,  which  is  almost  invariably  a fine  stiuight 
tree,  comparatively  free  from  branches,  except  at  the  toji. 

In  its  general  appearance,  the  jarrah  tree  resembles  very 
markedly  the  tree  known  in  the  other  Australian  colonies  as 
stringy-bark.  The  bark  is  persistent,  fibrous,  and  dark-grey  in 
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coloiu-,  Init  more  deeply  indented  than  stringy-barh.  It  is  not 
uncommon  to  find  considerable  areas  where  many  of  the  mature 
trees  attain  heigdits  of  9(lft.  to  IdOft.  with  good  stems  3ft.  to  5ft.  in 
diameter  and  the  first  branch  50ft.  to  GOft.  from  the  ground.  Such 
areas  are  described  as  first-class  jarrah  forests ; but  on  an  average 
a jarrah  tree  of  a good  healthy  stam])  is  about  30ft.  to  50ft.  in 
height  and  24ft.  to  34ft.  in  diameter  at  the  base.  In  fairly  favour- 
able situations  trees  of  this  size  may  be  safely  considered  sound 
and  convertible  into  good  marketable  timber.  There  are  in  places 
many  indiviilual  trees  the  measurements  of  which  are  far  in  excess 
of  those  just  mentioned.  One  on  the  Ferguson  River  measures 
22ft.  in  circumference  5ft.  from  the  ground,  and  80ft.  from  the 
ground  to  the  first  branch.  It  is  a fine,  straight,  handsome  tree, 
and  should  turn  out  at  least  20  loads  of  good  sawn  timber.  In 
good  situations  a tree  attains  a diameter  of  about  2ft.,  or  reaches 
the  stage  when  it  may  be  considered  fit  for  the  saw  mill,  when 
about  4()  or  50  years  of  age. 

The  Conservator  has  oljserved  that  jarrah  trees  seem  confined 
to  the  South-Western  Division  of  4Yestern  Australia.  This 
Division  lies  along  the  West  coast  between  31°  and  35°  South 
latitude  and  115°  and  119°  East  longitude,  a stretch  of  country 
which  extends  nearly  360  miles  North  and  South  and  50  to  100 
miles  East  and  West,  and  comprises  all  that  country  on  which  the 
heaviest  rains  fall,  averaging  annually  40in.  in  the  South  and 
35in.  in  the  North.  An  average  of  10  years  shows  the  average 
annual  rainfall  of  this  Division  to  be  38in. 

The  tree  is  not  found  much  beyond  the  influence  of  the  sea, 
and  yet  it  is  not  at  all  partial  to  the  direct  effect  of  sea  breezes. 
Perhaps  the  best  jarrah  forests  are  found  20  to  30  miles  inland. 
It  has  not  yet  been  ascertained  whether  this  is  simply  due  to  the 
tr’ee  lieing  found  only  in  the  heavy  rainfall  jmrtion  of  the  Division, 
nor  whether  the  groAvth  would  be  as  good  further  inland  if  there 
were  the  same  rainfall  there.  Its  principal  habitat  is  along  the 
tablelands  and  slo}:>es  of  the  Darling  Range  of  hills,  which  run 
through  nearly  the  whole  of  the  South-Westeni  Division. 

The  late  Baron  Sir  Ferdinand  von  Mueller,  K.C.M.G.,  the 
world-famed  Australian  l)otanist,  said — “ Jarrah  is  famed  for  its 
indestructible  wood,  which  is  neither  attacked  by  the  borings  of  the 
Chehiria,  Teredo,  nor  Termite.”  Its  resistance  to  white  ants  is 
remai'kalde.  Houses  of  it  are  almost  indestructible  when  thoroughly 
seasoned,  and  have  been  known  to  exist  in  perfect  preservation  for 
nearly  lUO  years.  It  gets  extremely  hard  -with  age,  and  becomes 
almost  uiiworkalile ; it  is  impossible  to  drive  in  even  strong  nails 
into  it,  and  when  sti'uck  it  rings  like  a bell.  Many  specimens  are 
shown  with  surprising  records  of  durability  in  the  ground,  and  in 
both  salt  and  fresh  -water.  When  freshly  cut  the  weight  of  the 
wood  is  a little  over  701l)s.  per  cubic  foot,  but  it  lessens  to  GOlbs. 
when  thoroughly  seasoned.  It  is  red  in  colour  and  compjaratively 
easily  -wmrked,  and  polishes  splendidly. 


The  Royal  Mint,  Perth. 


Some  of  the  purposes  for  which  it  is  used  are — wood-l  docking', 
piles,  jetties,  bridges,  lioat-lmildiug,  posts,  furniture,  and  railway 
sleepers.  It  makes  excellent  charcoal.  Its  peculiar  adaptability  to 
all  kinds  of  out-door  constructions  is  so  well  known  that  it  is  considered 
the  staple  wood  of  Western  Australia.  Its  remarkalde  suitaliility  for 
piles  or  any  works  requiring  immersion  in  salt  oi’  fresh  water  is 
worth  recording.  In  the  office  of  the  Woods  and  Forest  Depart- 
ment there  are  specimens  wliich  have  lieeii  obtained  from  })iles  and 
girders  60  years  old.  They  were  used  in  local  harbours  and 
l)ridges.  When  olitained  as  specimens  tlie  timber  was  perfectly 
sound  and  free  from  any  sign  of  decay ; if  anything  it  seemed  to  be 
hai’der,  more  solid  and  more  durable  than  freshly-cut  timber  ; at  all 
events,  it  seemed  capable  of  standing  tear  and  wear  for  lOO  years 
longer.  From  its  immersion  in  water  it  appears  darker  in  colour 
than  freshly  cut  timber,  but  no  decay  whatever  is  apparent.  Pieces 
have  been  made  into  cups,  card-cases,  and  other  articles,  and  the 
polish  they  have  taken  equals  if  it  does  not  surpass  the  finest  old 
mahogany.*  There  are  also  instances  of  luilvvay  sleepers  wdiich  were 
laid  down  18  years  ago,  and  seem  still  as  sound  as  ever : and  the 
records  of  fence  posts  having  lasted  long  periods  in  the  ground  are 
almost  without  number. 

Karri. 

This  is  the  giant  tree  of  Western  Australia,  if  not  of  the 
whole  Australian  Continent.  It  is  not  so  well  known  as  jarrah 
owing  to  the  limited  held  of  its  growth  and  the — at  present — 
comparative  inaccessibility  of  its  haunts. 

The  late  Baron  von  Mueller  gave  the  tree  its  liotanical  name 
because  of  the  paleness  of  the  leaves  on  their  lowei-  side  compared 
with  eucalyptus  generally;  the  popular  is  the  aboriginal  name.  In 
its  youth  it  can  hardly  be  beaten  as  an  ornamental  tree,  being- 
regular  in  its  growth,  straight  and  umbrageous,  its  leaves  changing 
in  a few-  years  from  an  oval  to  those  long  liroad  shapes  which  mark 
its  more  mature  condition.  In  this  respect,  and  also  in  general 
appearance,  it  resembles  nmch  the  sugar  gum  ti'ee  of  South 
Australia  {E.  cnrynocaJjix). 

There  is  no  don  lit  that  karri  is  the  hnest  and  most  graceful 
tree  in  the  Australian  forests.  When  matured  and  of  large 
dimensions  it  is  siijiremely  grand,  and  in  this  respect  at  least  it 
])uts  jarrah  far  into  the  shade.  It  is  almost  always  straight 
in  growth,  and  towers  skyw-ards  for  great  heights  w'ithout  having 
even  the  semldance  of  a branch.  A clump  is  like  a mass  of 
upright  candles.  The  tree  grows  very  ra}>idly  and  soon  attains 
great  height  and  dimensions.  A forest  of  marketable  trees  can  be 
produced  in  3b  to  40  years. 

The  liark  is  smooth  and  yellow-wdiite  in  colour,  Init  not 
[lersistent  like  jarrah.  It  peels  oft  in  Hakes  each  year  and  has 
always  a clean  bright  look.  In  consequence  of  this  it  is  frequently 

* Some  splendid  samples  of  oarving  in  Jarrali — the  work  of  Mr.  Wm.  Howitt,  of 
Perth — are  to  be  seen  in  the  Western  Anstrtditin  court,  notably  a liandsome  Baptismal 
Pont. 
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called  white  gum.  The  height  is  almost  pheuomeual.  An  average 
tree  mav  he  put  down  at  •200ft.  high,  4ft.  in  diameter  3ft.  to  4ft. 
from  the  ground,  and  about  120ft.  to  150ft.  to  the  first  branch. 
Trees  of  this  size  are  generally  sound  in  every  respect  and  may  lie 
ex]iected  to  yield  timber  free  from  dry  rot,  gum  veins,  etc.,  to 
Avliich  large  trees  are  usually  subject.  But  much  larger  specimens 
are  now  and  then  fottnd.  On  the  Warren  River  it  is  not  unusual 
to  find  trees  300ft.  high,  20ft.  to  30ft.  in  circumference  at  the  base, 
and  measuring  more  than  180ft.  to  the  first  branch. 

The  geogra])hical  confines  of  the  tree  am  115°  and  118°  East 
longitude,  and  34°  and  35°  South  latitude.  Those  confines  com- 
prise the  more  humid  portions  of  the  temperate  region,  where  the 
annual  rainfall  is  35  to  40  inches.  It  is  a coast  region  and  very 
distinct  in  its  general  physical  features  from  anything  else  in 
Western  Australia.  The  tree  seems  a component  part  of  its  sur- 
roiuidings.  Immense  foi'ests  of  trees  of  straight  and  wonderful  size 
spring  out  of  a rich,  dee]),  spongy  soil,  and  yet  the  country  is 
sufficiently  undulating  to  make  it  hilly  in  parts,  although  not  diffi- 
cult of  traversing  l)y  road  or  tram.  The  tree  is  sometimes  found 
near  the  coast,  but  there  it  is  scraggy,  stag-horned,  and  branchy, 
and  therefore  not  suitable  for  the  sawmill,  nor  readily  convertible 
to  timber.  Still  it  is  essentially  a coast  tree,  though  shy  of  actual 
contact  with  saline  particles,  .ir  of  strong  direct  breezes.  In  this 
also  it  somewhat  resemliles  jarrah,  if  not  the  eucalyptus  family 
generally. 

South  of  the  Blackwood  River  the  karri  country  consists  of 
knolls  and  belts  of  red  chocolate  or  partial  ironstone-humus  soils. 
Around  them  are  low-lying  places,  valleys  or  swamps,  consisting 
usually  of  deep  vegetable  debris  soils  covered  with  the  usual  '^tea- 
tree,  lianksias,  and  low  eucalypt  scrulis,  and  with  a low,  inferior, 
scrubliy  kind  of  jarrah,  which  graduallv  intermixes  with  and  merges 
into  karri.  Jarrah  is  usually  subservient  to  karri,  and  therefore 
inferior  in  every  physical  feature  tending  to  natural  competition  as 
a timber  tree.  Between  the  Blackwood  River  and  Cape  Hamelin, 
the  country  is  of  an  entirely  ilifferent  nature,  being  of  a limestone 
formation,  with  limestone  on  the  surface  and  the  soil  sandy  and 
calcareous.  This  is  a very  remarkable  phytological  fact.  The  best 
karri  forests  are  at  elevations  of  300ft.  to  600ft.  above  the  si^a. 
The  wood  is  red  and  very  like  jarrah  wood,  indeed  it  takes  a good 
judge  to  distinguish  the  one  from  the  other.  Karri  wood  is  hard, 
heavy,  elastic  and  tough,  but  does  not  dress  nor  can  it  be  wrought 
so  easily  as  jarrah  wood.  For  underground  or  water  constructions 
it  is  inferior  to  some  other  woods,  still  ])osts  and  slabs  are  known 
to  have  lieen  in  the  ground  for  40  years  with  only  an  ordinary 
amount  of  d.ecay.  From  tests  which  have  been  made  in  regard  to 

* So  named  because  the  first  settlers  in  New  South  Wales  (the  parent  colony)  used  the 
leaves  as  tea  leaves.  Baron  von  Mueller  says  in  his  report  that  “concomitant  with  tree 
culture  the  formation  of  tea  plantations  could  imoceed  in  all  the  South  Western  forest 
valleys,  as  the  Cliinese  (or  rather  Assam)  tea  bush  would  prove  quite  hardy,  and  in  the 
humid  districts  i^articularly  prolific  also.  Tea  is  indigenous  to  Assam,  and  the  resemblance 
in  appearance  of  the  Australian  tea-tree  to  the  Assam  tea-bush  has  been  remarked,  in  both 
the  wood  and  the  leaf.” 


its  tensile  crnsliiiig  and  breaking  strengtli.  karri  is  a wood  of  very 
high  order  indeed.  It  must  therefore  be  reg-arded  as  one  of  the 
woods  best  suited  for  superstructures.  It  is  also  unecjualled  for 
bridge  planking,  shafts,  posts,  felloes,  and  large  planking  of  any 
sort,  flooring,  general  wagon  work  and  lieams.  In  lateral  strength 
it  is  very  much  stronger  than  jarrah.  and  for  works  recpiired  to 
bear  considerable  weights,  such  as  bridges,  floors,  rafters,  and  beams 
of  various  kinds  it  is  of  great  value.  It  is  much  used  in  the  vVestem 
Australian  railway  sheds  for  constructing  wagons  of  all  sorts.  It 
shrinks  laterally,  but  not  to  any  great  degree  longitudinally. 
Altogether  it  is  a most  valuable  wood.  For  street -Iflocking  it  is 
equal  to,  if  not  better,  than  jarrah.  because  traffic  does  not  render  it 
so  slipjjery  for  horses’  feet.  It  is  largely  exjanted  for  London 
street-paving,  and  finds  a ready  sale  in  South  Africa — chiefly  for 
purposes  connected  with  miniug. 

Tuaet. 

This  tree  is  of  great  importance.  Its  botanical  name  refers  t(.) 
the  remarkably  pe('uliar  swelling  or  overhanging  appearance  of  the 
lid  of  the  calyx  tube.  The  popular  is  the  aboriginal  name. 

This  tree  is  a handsome  eucalypt,  always  wonderfully  bright 
and  cheerful  in  appearance.  It  is  very  ornamental  when  young, 
and  is  planted  as  an  ornamental  tree  in  some  of  the  Australian 
colonies.  It  is  straight  and  well  clothed,  and  has  a l)eautiful 
bright  green  leaf,  and  is  not  unlike  the  karri  tree.  Wlien  it  has 
developed  out  of  the  seedling  and  sapling  stages  the  leaves  get 
narrower  and  more  elongated.  It  is  sometimes  loOft.  high,  and 
nioi’e  than  22ft.  in  circumference  at  the  base.  Sometimes  it  rises 
80ft.  without  a branch,  but  generally  it  has  heavy  to].is  with 
lioles  about  40ft.  fr(.)m  the  ground.  It  does  not  usually  form 
dense  forests,  but  likes  plenty  of  individual  room.  It  seems  a 
fairly  quick  grower,  and  by  cultivation  attains  a fair  size  in  30  to 
40  years.  Its  general  appearance  is  very  much  that  of  the  box  tree 
in  the  Eastern  Australian  colonies.  Its  liark  is  of  a greyish  white 
colour  and  somewhat  crinkled.  Its  habitat  is  the  limestone  belts 
round  the  coast  between  Perth  and  Busselton,  a calcareous  striji  of 
oc>untry  hardly  ever  more  than  three  miles  wide.  Imt  always  cpiite 
close  to  the  sea  and  sometimes  running  into  the  c(:)ast  sandhills. 
It  seems  gregarious  and  does  not  intermingle  with  anv  cjther  timber 
tree,  except  perhaps  jtai-tly  in  places  with  a kind  of  stunted  jarrah. 
It  is,  of  course,  intimately  associated  with  the  banksias  and 
melaleucas.  The  soil  of  the  limestone  belt  is  a sandy  loam  of 
considerable  fertility,  with  a retentive  sub-soil.  The  tree  thrives 
widl  on  it.  It  is  a coast  tree  and  its  wood  is  the  strongest,  heaviest, 
and  toughest  in  Western  Australia.  It  is  extraordinarily  har<l  and 
so  interlaced  in  the  grain  that  it  is  difficult  to  split.  It  seasons 
without  much  shrinkage  or  splitting,  resists  changes  of  weather, 
and  has  some  wonderful  records.  Its  timl)er  is  used  for  railway 
wagons,  buifers,  engine-ltearers.  kelsons,  stand-posts,  Ijridge 
supports,  dock  gate  frames,  wheelwrights’  work  generally,  shafts, 
and  most  other  works  where  great  strength,  solidity,  and  hardness 


are  requisite.  It  is  of  a yellow-whitisli  colonr  and  so  dense  that 
it  is  difficult  to  woi'k. 


Sandalwood. 

This  is  a peculiar  tree  iu  appearance,  more  like  a large  bush 
than  a ti’ee.  It  is  of  low  dejiressed  habit,  brauehy,  and  heavily 
topped.  It  is  seldom  more  than  15in.  in  diameter  and  I‘2ft.  to 
18ft.  high,  with  stems  about  8tt.  to  10ft.  long;  but  thei’e  a.re 
specimens  more  than  18iu.  in  diameter,  witli  stems  1 2ft.  long,  and 
weighing  3cwt.  to  Oewt.  Trees  have  been  cut  which  each  produced 
timber  weigliiug  more  than  half  a ton. 

The  tree  is  fairly  distributed  inland  except  in  the  South-West. 
It  grows  most  freely  in  barren  sandy  soil,  and  is  frequently 
intermixed  with  wandoo,  York  gum  and  inorrell.  It  is  not  gregarious. 
The  first  wood  from  the  tree  was  delivered  in  Perth  (the  metropolis) 
by  farmers  in  tlie  Eastern  districts  almut  50  years  ago,  and  was 
exchanged  for  goods.  It  was  then  shipped  to  Singapore  and  China. 
The  trade  continued  with  varying  success  till  about  1882,  when  it 
virtually  ceased  owing  to  a decline  in  jrrices  caused  by  the  Chinese 
market  being  overst(.)cked.  Consequently  merchants  were  en- 
cuml)ered  with  large  (piaiitities  of  stock.  But  now  there  is  a revival, 
and  all  the  old  stocks  along  the  Great  Southern  Hallway  are  fast 
disapjiearing  through  the  port  r>f  Albany,  which  seems  destined  to 
be  tlie  chief  shipping  place  for  the  ti'ade.  There  is  also  a con- 
siderable quantity  being  cut  between  Northam  and  Sontheru  Cross 
and  the  goldfields,  and  exported  from  Fremantle. 

To  allow  the  young  trees  and  the  cut-over  ])ortions  of  the 
sandalwood  country  to  come  up  and  grow  to  maturity,  the  Govern- 
ment set  apart  lately  a very  large  area  on  which  sandalwood- 
cutting  of  a.uy  kind  whatever  is  prohibited  for  two  years.  This 
enables  the  tree  to  be  maintained.  The  prehibited  area  includes 
all  that  portion  of  Western  Australia  from  which  sandalwood  has 
been  obtained  for  more  than  forty  years.  Young  trees  are  now 
growing  alnuidantly,  and  the  renovation  of  the  forest  by  natural 
reproduction  is  assured.  Should  it  be  found  at  the  end  of  two 
years  that  the  conserved  trees  are  not  sufficiently  grown  for  use,  the 
ai’ea  will  l)e  ju'ohibited  for  two  years  more,  and  so  on  until  wood 
for  the  marlcet  can  l)e  cut  from  the  new  trees.  In  carrying  out  the 
reservation  scheme  care  has  of  course  been  taken  to  leave  a sufficient 
area  ojjen  for  cutting,  in  order  that  there  may  be  no  complaint 
about  the  t-urtailment  of  the  operations  of  the  sandalwood-cutters 
and  the  injury  of  the  industry.  The  principal  areas  available  for 
cutting  are  along  the  railway  lines  North  of  Southern  Cross,  where 
there  are  large  quantities  of  matured  trees  waiting  for  the  axe. 
They  are  within  easy  distance  of  railway  communication  and 
thoroughly  accessible. 

Provision  is  also  made  for  restricting  sandahvood  cutting,  so 
that  even  young  and  immature  trees  on  ordinary  Crown  Lauds 
outside  of  the  prohibited  area  are  in  a sense  protected. 
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BRIEF  DESCRIPTION  OF  THE  PRINCIPAL  SECONDARY 
FOREST  TREES  OF  THE  COLONY. 

A brief  reference  to  the  jiriiieipal  species  of  what  may  be 
classed  as  trees  of  secondary  importance  is  necessary,  as  some 
possess  woods  of  high  class.  Where  popular  names  are  unknown, 
botanical  names  are  used. 


Wattle. 

The  word  “Wattle”  is  rather  ambiguous.  In  Australia  it  is 
generally  applied  to  any  species  of  the  Acacia  family.  In  this  case, 
however,  its  application  refers  only  to  A.  salAina,  from  which  the 
bai’k  containing  Mimosa  tannin  is  olhained.  In  Mueller’s  “ Select 
Extra  Tropical  Plants  ” it  is  called  A.  leiophylla  because  of  the 
smoothness  of  the  leaves.  It  is  a small  tree,  rarely  more  than  30ft. 
high  and  1ft.  in  diameter.  But  it  sjireads  very  widely  and 
has  timl)er  of  considerable  size  and  good  growth.  Consequent h 
each  tree  bears  a fair  quantity  of  bark. 

It  is  somewhat  handsome,  and  as  it  is  umbrageous  and  fairly 
long  lived,  it  is  suitable  for  avenue  and  shade.  The  South-Western 
Division  is  its  habitat.  It  a])pears  to  frequent  deep  rich  places, 
where  there  is  a fair  amount  of  moisture — but  not  stagnant 
moisture — and  grows  in  abundance  without  cultivation  near  Bussei- 
ton.  The  country  there  seems  to  be  j.ieculiarly  adapted  to  its 
growth.  A valualde  feature  whidi  commends  it  for  culture  is  that 
it  sends  out  suckers  from  the  old  stum])  after  the  parent  tree  has 
been  cut  down.  The  bark  contains  some  30  per  cent,  of  tannic  acid. 
The  tree  seeds  prolificalH,  and  if  sown  for  culture  the  seed  should 
be  soaked  in  boiling  water  and  otherwise  softened  before  being- 
sown.  It  germinates  freely  and  is  easily  cultivated. 

Raspbeery  Jam. 

This  is  another  well-known  acacia.  It  is  a small  tree  about 
Soft,  high  with  stems  to  Ift.  in  diameter  and  boles  lOft.  to  12ft. 
high.  It  is  of  a handsome  rounded  shape  when  allowed  to  spi'ead 
out  its  bram-hes,  and  the  leaves  are  bright  green  and  ))ictures(]ue. 
The  popular  name  is  derived  from  the  jieculiar  scent  of  the  wood, 
which  is  wonderfully  like  that  of  rasplierries.  An  oil  of  the  same 
flavour  is  obtained  from  the  wood  by  distillation.  The  wool  is 
very  dense  and  largely  used  for  fences  and  survey  ])Osts.  It  seems 
to  last  for  ever  in  the  ground  and  to  be  ini])ervious  to  white  ants. 
It  is  a beautiful  wood,  dark  in  the  middle,  with  a white  margin  on 
either  side;  and  it  is  very  heavy,  and  makes  an  excellent  timl.)er  for 
cabinet  and  ornamental  work  of  all  kinds.  Pipes  and  walking- 
sticks  are  sometimes  made  of  it. 

Badjong. 

This  tree  is  popularly  known  as  Wattle  Gum.  It  is  fi)und 
along  the  flats  and  river  banks  in  the  humid  districts  of  the  South- 
West,  and  often  growung  with  raspberry  jam  in  the  Eastern  districts. 
Its  popular  name  refers  to  its  peculiarity  of  exuding  large  'juantitie>; 
of  gum  each  year,  a peculiarity  which  makes  it  a valuable  ti-ee. 
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J.t  IS  more  than  40t't.  high  in  favourable  places,  and  its  diameter 
ranges  to  nearly  15in.  Its  timber  might  be  advantageously  used 
fi  ir  ordinary  barrel  staves  and  various  kinds  of  soft  wood  turnery. 

Peppermint. 

This  is  a Avell  known  tree  and  sometimes  called  Willow  Myrtle. 
It  alxmnds  along  the  sand  banks  and  river  estuaries  of  the  West 
roast.  It  IS  a coast  tree,  and  seldom  found  further  inland  than  15 
or  20  miles,  and  then  only  in  the  flats  and  sand  drifts  or  washes  of 
the  more  sheltered  ])ortions  of  the  rivers.  It  is  to  be  seen  40  rpiles 
f)'oni  the  coast,  but  only  in  specially  favoured  spots.  It  is  very 
handsome  and,  with  its  dense  drooping  foliage,  makes  a fine  tree  for 
shelter,  shade,  and  ornament.  The  flower  is  wdiite  and  covers  the 
tree  like  a sprav  of  snowa  It  is  well  suited  for  street  planting. 
There  are  fine  avenues  of  it  in  the  streets  of  Albany,  Bunbury,  and 
Biisselton  ; audit  is  also  to  be  seen  in  Perth.  The  wood  is  hard 
ami  durable,  and  makes  excellent  firewood.  W^hen  crushed  the 
leaves  emit  a strong  perfume  like  peppermint,  hence  the  name  ; and 
the  oil  distilled  from  them  possesses  strong  antiseptic  properties. 
I;  is  often  more  than  5(fft.  high  and  is  2ft.  to  3ft.  in  diameter  at  the 
1 ).ise. 

Banksia. 

The  Banksia  trees  and  shrulrs  are  an  interesting  feature  in  the 
dora  of  Western  Australia,  Imt  thev  are  more  ornamental  than  useful. 
The  river  banksia  is  a fair-sized  tree,  and  always  found  growing 
on  rich  alluvial  flats  or  the  banks  of  rivers.  it  is  rather  handsome 
and  well  grown,  and  has  a very  striking  appearance  when  in  flower, 
with  its  yellow-red  erect  cones  and  light  green  leaves.  The  wood  is 
suit  and  light  coloured,  and  used  for  making  furniture  and  house 
fittings.  If  should  make  good  staves.  It  is  very  good  for  making 
tables  likely  to  lie  subject  to  imigh  usage.  It  seems  to  become  hard 
and  durable  with  age.  All  the  banksias  are  largely  used  for  fire- 
wi  )od. 

Sheoak. 

There  are  several  species  of  Casuarinas,  those  in  the  list  being- 
only  the  most  jirominent.  Casuarina  Fraseriana  is  chiefly  found  in 
the  Sou  til- Western  Division.  It  yields  a good  timber  for  furniture, 
and  is  much  used  and  well  adapted  for  shingles,  being  durable  and 
easy  to  split.  It  is  fairly  light  in  weight  and  beautifully  grained.  It 
is  also  very  ornamental,  and  suitable  for  planting  in  parks  and 
pleasure  grounds.  It  is  very  gregarious,  and  only  found  in  clumps 
here  and  there  in  jarrah  and  karri  forests.  It  is  also  found  on 
<lry  knolls,  poor  soils,  and  rich  bottom  flats,  and  is  always  of  greater 
size  and  beauty  on  the  flats. 

Red  Gum. 

Next  to  jarrah  there  is  no  tree  so  widely  distributed  as  red 
gum.  It  is  found  intermixed  with  jarrah,  wandoo,  York  gum  and 
karri.  It  is  the  most  numerous  species  in  some  places,  but  it 
cannot  exactly  be  called  gregarious.  It  is  the  only  tree  of  any 
cousequence  between  the  Moore  River  and  Busselton.  It  is  common 
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in  the  forests  of  the  South-Western  Division,  which  seems  to  be  its 
only  habitat.  Although  sometimes  found  growing  luxuriantly  nn 
high  ironstone  ranges,  it  seems  to  delight  most  in  deep  red  soils  of 
flats  and  valleys,  and  in  some  places  it  is  the  ju’incipal,  if  not  the 
only  tree.  It  is  seen  to  advantage  about  Perth  and  some  munioi- 
pahties  and  townships,  and  along  the  railway  line  to  Biuibury.  It 
grows  as  well  in  deep,  sandy,  porous  soils  as  in  those  that 
are  clayey  and  retentive.  The  botanical  name  refers  to  the  beautiful 
appearance  of  the  leaves ; the  popular  has  no  special  reference, 
unless  to  the  gum  which  exudes  from  the  tree,  which  is  of  a red 
colour  and  giv'es  the  tree  and  the  surrounding  vegetation  a reddish 
appearance.  In  karri  country,  where  the  soil  is  (.>f  a deep  rich, 
loamy  character,  the  tree  is  less  subject  to  gum  veins  than  else- 
where, and  consequentlv  the  timber  is  more  marketable. 

The  gum  is  a liino  of  some  consideralde  value  for  its 
medicinal  properties.  It  exudes  from  the  tree  in  summer  in  a thick, 
treacley  condition — generally  from  the  trunk,  but  often  from  the 
main  limbs  also.  It  is  worth  about  JC'lb  to  A30  per  ton.  and 
is  easily  collected,  whether  liquid  or  drieil.  It  is  locally  used  for 
tanning.  The  hard,  rough,  and  irregularly  furrowed  or  broken 
appearance  of  the  bark  adds  considerably  to  the  rugged  aspect  of 
the  tree.  It  is  widely  distrilaited,  but  its  timber  is  classed  as  only 
of  second-rate  equality,  because  of  gum-veins  which  intersect  it  in 
every  direction.  Otherwise  the  wood  is  excellent.  It  is  locally  used 
in  short  lengths  for  axe  and  other  handles,  spokes,  naves,  rails, 
harrows,  shafts  and  other  farming  implements.  Although  some- 
times subject  to  attacks  of  white  ants,  it  is  not  apt  to  be  destroyed 
by  them.  It  has  been  frequently  used  for  outdoor  coustructions  liy 
settlers,  especially  in  the  early  days  of  settlement,  and  there  are 
some  valuable  specimens  in  the  Museum  of  the  Department  of 
Woods  and  Forests.  But  the  excellence  of  the  tree  lies  in  its 
uniform  umln'ageous  and  spreading  character,  which  makes  it  the 
best  shade  gum  tree. 

When  standing  alone  and  allowed  to  spread  and  develop  its 
branches  it  is  very  handsome,  picturesque  and  shady  ; and  it  is 
invaluable  in  summer  in  pastoral  country.  Its  flowers  are  large, 
white,  prolific,  and  full  of  honey.  Consequently,  agriculturist.s 
plant  it  round  their  holdings.  It  is  fast  growing,  highly  suited 
for  oi’uameutal  planting,  and  makes  splendid  firewood. 

W.VXDOO. 

This  tree  is  sometimes  called  White  Gum.  Its  botanical 
name  refers  to  the  curvature  of  the  lid  of  the  seed  vessel,  but 
the  curvature  is  not  sufficiently  pronounced  to  justify  the  reference. 
Wandoo  is  the  aboriginal  name.  The  habitat  of  the  ti’ee  is  very 
extensive.  It  may  be  said  to  be  the  principal  forest  tree  on  the 
Eastern  slope  of  the  Daiding  Range.  It  is  also  found  at  intervals 
Northwards  to  Geraldtou  and  Eastwards  to  the  goldfields.  It  has 
a sort  of  yellow-white,  blotchy  look,  not  clear-white  like  karri,  bur 
more  or  less  speckled,  though  smooth.  It  is  well-balanced  and 
sturdy  looking,  and  is  always  a clean,  bright  object  in  the  landscape. 
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It  is  not  very  large.  Speeiinens  60ft.  to  80ft  high,  with  diameters 
of  1ft.  to  2^ft.,  are  fairly  representative  of  the  species,  although 
some  are  a little  more  than  100ft.  high  and  3ft.  in  diameter  at  the 
1 )ase. 

The  country  on  which  wandoo  is  found  growing  abundantly 
and  most  luxuriantly  is  cold,  hard,  unpromising  decomposed  granite 
— a flat,  stagnant  soil,  sandy  on  toj)  and  invariably  I’esting  on 
pil»e-clay.  It  is  very  boggy  country  in  winter  and  hard  in  summer, 
} et  the  tree  seems  to  thrive  well.  The  country  is  fairly  well  grassed 
as  a rule,  Imt  in  many  cases  it  is  infested  with  one  or  other  of  the 
])(.)ison  weeds.  In  some  cases  the  tree  intermixes  slightly  with  jarrah 
and  blackboys,  and  then  the  soil  improves  and  has  more  loamy  and 
friatde  particles. 

Wandoo  tracts  form  tine  open  forest  country,  but  for  the  most 
part  they  are  destitute  of  natural  water.  Grood,  plentiful  water  can 
be  ol.)tained  tw  sinking  to  com])ai-atively  shallow  depths.  The 
timber  is  rather  superior.  It  is  hard,  very  dense,  somewhat  dull  or 
dark  yellow  in  coloTir,  dural>le,  and  remarkalde  for  its  lateral  and 
c-ompressive  strength.  It  is  frequently  used  for  naves,  cart  and 
buggy  shafts,  spokes,  felloes,  and  other  rural  purposes,  and  for  rail- 
way truck  construction,  receiving- Imtfers,  and  other  works  requiring 
resistant  strength.  It  is  of  great  importance  and  will  eventually  vie 
with,  if  not  surpass  tuart.  It  is  highly  suitable  for  mining.  It 
weighs  7Utb  percnlhc  foot,  even  after  it  has  been  seasoned  for  a con- 
sideralile  time.  It  is  one  of  the  principal  trees  on  the  goldfields,  and 
tliere  are  several  saw  mills  which  cut  it  for  general  mining  purposes. 
Were  it  not  for  wandoo  the  mines  wouhl  be  badly  supplied  with 
convenient  sti.x-k.  It  was  frequently  used  for  general  outside  work 
in  the  early  days  of  tlie  Colony.  Altogether  it  is  a remarkable  timber 
and  very  valuable. 

York  Gum. 

Tlie  b(jtanic  name  of  this  tree  refers  to  the  oblique  vein  of  the 
leaves  ; the  popidar  is  owing  to  the  tree  being  plentiful  aboiit  the 
1<.)wn  of  York.  It  is  moi’e  or  less  scattei-ed  all  over  wandoo  country. 
The  l)ark  is  rough,  dark-coloured,  and  persistent,  and  easily  dis- 
tinguishable from  wandoo  bark  by  its  dark,  rugged  appearance.  In 
(ither  res]:)ects  the  two  trees  resemble  each  other  in  growth,  habit, 
and  general  surroundings.  The  York  gum  rarely  exceeds  lOOft.  in 
heigdil,  and  3ft.  in  diameter  at  the  base.  Generally  it  is  about 
70ft.  to  80ft.  high,  and  18in.  in  diameter.  It  appears  to  grow 
in  any  soil,  Imt  prefers  the  richer  and  loamy  deposits  along 
depressions  and  watercourses.  The  wood  is  exceedingly  dry,  hard, 
heavy,  and  tough,  and  is  considered  one  of  the  best  for  constructing 
naves,  hulls,  felloes,  and  general  wheelwright’s  work.  It  is  in 
great  request  for  such  articles,  and  can  hardly  be  surpassed.  A 
large  numlier  are  daily  manufactured  at  Newcastle,  and  sent  to 
various  jiarts  of  the  country.  Inquiries  for  it  are  now  being 
made  by  wheelwrights  in  Melbourne,  the  largest  city  in  Aus- 
<^ralia,  and  there  will  soon  be  a market  for  it  there.  It  is  said 
to  be  the  very  liest  timlier  in  Australia  for  those  purposes.  In  the 
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office  of  the  Woods  aud  Forest  Department  there  is  a portion  of  a 
felloe  which  had  been  more  than  40  years  in  use  in  an  old  wheel, 
and  the  wood  appears  to  be  as  sound  as  ever.  Its  usefulness  ini^-ht 
be  extended  to  works  where  tou^Iiness  and  general  strength  are 
required. 


Mallee. 

There  is  not  jnuch  to  say  about  this  trei\  It  is  found  in 
different  parts  of  the  inland  scrubs  of  Australia,  but  only  about  from 
•20ft.  to  30ft.  high,  and  of  proportionate  diameter.  It  is  referred 
to  here  only  because,  according  to  Baron  von  Mueller,  a valuable 
oil  is  obtained  from  its  limbs.  It  occurs  in  small  clumps  here  and 
there  in  wandoo  and  York  gum  country,  but  further  East  and 
North  there  are  considerable  belts  of  the  tree  which  will,  no  doubt,  in 
time  be  used  to  produce  the  oil. 

Crimson  Flowering  Gum. 

It  is  not  because  of  its  value  for  timber  that  this  tree  is 
meutionerl,  but  because  it  is  the  most  gorgeous  and  remarkable 
species  of  flowering  tree  in  Western  Australia.  It  is  small  and 
very  handsome,  liranchv  and  umbrageous.  Its  foliage  is  dark- 
shining  green,  and  the  leaves  stand  out  flatter  and  less  perpenelieu- 
larly  than  is  usual  Avith  the  Eucalyptus  family.  It  groAvs  to  a 
height  of  4t)ft.  aud  more,  Avith  stems  averaging  about  Ift.  in 
diameter.  The  bark  is  rough  and  someAvliat  like  the  reil  gum,  and 
the  wood  is  of  a dark  bloutl  line.  Baron  AX)n  Mueller  in  his 
description  of  the  tree  says:  — “There  are  other  large  flowered 
Eucalypti  peculiar  to  West  Australia,  for  instance,  ‘ E.  Preissiana,’ 
‘ E.  tetraptrea,’  ‘E.  ■ptychocarpa,’  ‘ E.  erythrocorys,’  and  ‘ E. 
Yoiingiana,’  the  seeds  of  all  Avhich  could  be  made  an  article  <.)f 
commerce,  ” 


Flooded  Gum  of  the  Interior. 

This  is  perhaps  one  of  the  most  AA’idely  distrilmted  Eucalypti 
in  Australia,  being  indigenous  to  all  the  colonies,  but  it  may  be  under 
different  physical  circumstances  in  each.  Perhaps  no  tree  has 
supplied  more  material  for  railways,  bridges,  jetties,  piles,  and 
telegraph  posts  in  Victoria  and  South  Australia.  It  is  the  princiiial 
tree  in  Australia,  and  it  is  only  due  to  defective  laiul  carriage  that 
it  has  not  been  much  used  in  pulilic  works  in  Ncav  South  Whales, 
the  parent  aud  most  populous  colony.  It  is  the  true  red  gum  of 
Australia,  and  no  tree  is  better  knoAvn  to  explorers.  Nearly  all 
landmarks,  camp  locations,  and  “ signs,”  left  b\'  those  intre]>id 
adventurers  liaA’e  been  recorded  upon  trees  of  this  species. 

The  bark  is  smooth,  AAdiite,  and  annually  deciduous.  The  Avood 
is  red,  weighs  about  601bs.  per  culnc  foot,  iS  admirably  adapted  for 
constructive  Avork  of  all  kinds,  and  resists  Avhite  ants  and  teredo  as 
Avell  as  most  AA'oods.  It  is  not  met  Avith  farther  south  than  the 
river  Murchison. 
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Yate  Gum. 

This  tree  was  first  discovered  at  Cape  Leeuwiu,  and  named  by 
Labillardiere.*  The  botanical  name  refers  to  tlie  long  horn-like 
appearance  of  the  opercninm  or  lid  of  the  calyx.  The  ]jopular  is 
the  aliorigiual  name,  and  in  some  jjlaces  the  tree  is  also  called 
wliite  ironbark.  Althongli  not  very  abundant,  it  occupies  a con- 
sideralde  [dace  among  the  valualde  trees  of  Western  Australia.  It 
is  found  all  over  the  Southern  Division,  luit  only  in  small  patches. 
It  seems  to  prefer  low-lying  places  tvhere  the  soil  is  deep -and  fairly 
moist.  There  are  some  good  specimens  met  with  about  Lake 
Muir,  and  in  the  country  lying  between  that,  lake  and  Forest  Hill. 
It  is  often  found  in  the  hollows  of  the  wandoo  country. 

The  Itark  is  persistent,  dark,  rough,  and  rugged  at  bottom, 
but  de<'idui>us  at  to],).  The  leaves  on  falling  leave  the  branches 
white,  like  karri.  The  tree  is  not  very  lai’ge,  the  extreme  height 
being  about  80ft.,  the  diameter  3ft.  to  4ft.,  and  the  stem  40ft. 
from  the  g-round  to  the  first  lu'anch.  It  is  easily  raised  from  seed, 
and  i'"  hardy  and  a fast  grower,  adapting  itself  readily  to  situa- 
tions with  an  annual  rainfall  of  15  to  20  inches.  The  timber  is 
excellent,  and  much  used  for  shafts,  spokes,  naves,  felloes,  boat 
ril>s,  and  agricultural  imjdenients  generally. 

Morrell  Gum. 

This  tree  is  50ft.  to  60ft.  high  and  12in.  to  18in.  in 
diameter.  It  ])refers  loamy  soil,  but  is  partial  to  any  good  strong 
soil  with  some  body.  Baron  von  Mueller  says  it  is  [)robal:ily  closely 
allied  to  E.  oleosa.  Its  hal)itat  is  fr(.>m  the  Upper  Swan  Eiver 
Eastwards  lieyon  1 Northam  towards  Newcastle.  The  bark  is  rough 
and  something  like  yate  bark.  The  timber,  which  is  of  a dark 
reddish  cohuir,  is  hard,  heavy,  and  very  strong  in  every  way, 
hut  esjiecially  in  lateral  tension ; it  is  higldy  recommended  for  such 
works  as  general  wheel  manufacture,  shafts,  blocks,  tool-handles, 
mallets,  and  other  im]»lements  which  recpiire  to  be  toxigh,  strong, 
and  durable.  Murrell  is  the  aboriginal  name  of  the  tree;  the 
botanical  name  refers  to  the  long  horn-like  lid  of  the  calyx.  The 
leaves  are  es])ecially  rich  in  oil,  and  therefore  availalde  for  its 
extraction. 

Ked-Flowering  Mallee. 

This  is  virtually  only  a Mallee  tree,  and  is  only  mentioned 
because  of  the  beauty  of  its  dowers,  which  are  large,  sju’eading,  red- 
coloured,  and  wonderfully  handsome.  It  is  only  found  in  a 
dwarfed  form  in  the  interior  on  the  South  Australian  border.  The 
calyx  is  unusually  large  and  angular,  hence  the  botanical  name. 

Blackbutt. 

This  tree  has  its  habitat  only  in  the  gullies  and  richer  parts  of 
the  South-Western  Division.  It  grows  on  the  rivers  Canning, 
Serpentine,  Harvey,  Collie,  Brunswick  and  Blackwood  ; in  fact,  it 

* The  distiu^iished  Freuch  naturalist  who  accomiDauied  the  expedition  sent  hy  the 
French  Government  to  search  for  the  uo  less  distinguished  but  ill-fated  French  navigutor 
and  discoverer,  La  Perouse. 
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may  be  safely  said  that  there  are  specimens  t)f  blackbntt  uii  the 
Western  slopes  of  the  Darling  Range  wherever  there  are  good, 
deep,  moist  soils.  It  is  never  found  in  large  groups,  but  alvvays  in 
chimps,  or  singly,  according  to  the  jieculiarity  of  the  soil.  It 
is  especially  abundant  at  Balbarup,  Dingup,  and  along  the  river 
Blackwood,  es[)ecially  from  Bridgetown!  downiwards.  In  the  Black- 
w'ood  Grorge  it  predominates  above  all  other  trees,  and  grows  to  a 
large  size.  Large  specimens  may  be  seen  in  the  Collie  Divisiou. 
The  timber  is  sound  and  of  good  quality,  and  is  gradually  in- 
creasing in  demand  in  the  local  market.  It  might  be  very  advan- 
tageously used  for  street  blocking.  It  is  light  iu  colour,  hard, 
tough,  and  duralde,  and  is  locally  used  for  such  purposes  as  con- 
structing wheels,  shafts,  and  farming  implements.  It  is,  certaiidy, 
a good  timber,  and  is  gradually  taking  a place  in  the  local  mai’ket. 
It  seems  to  last  well  underground.  There  is  an  instance  at  Dingup 
where  slalis,  which  were  used  twenty  years  ago  in  the  construction 
of  a cattle  yard,  are  now  qui+^e  sound,  with  the  excejition  of  a little 
decay  betwuen  wind  and  water.  Fence  posts  are  siiowii  at  D'^eside, 
190  miles  South  of  Perth,  which  had  been  50  years  in  the  ga  jund. 
The  wood  is  very  difficult  to  s^ilit  or  burn.  The  bark  is  persistent, 
hard,  deeply  dented,  and  dark  grey  in  colour.  The  tree  always 
indicates  rich  soil.  It  is  often  14(ift.  high  and  4ft.  to  7ft.  in 
diameter. 

Blue  Gum. 

This  tree  is  found  in  small  clumps  about  Karridale,  Busselton, 
Mt.  Barker,  on  the  rivers  Tone  and  Gordon,  in  the  creeks  along  the 
Eastern  slopes  of  the  Darling  Range,  and  on  the  sandalwuod  tract 
between  Bunbury  and  Williams  River  District.  It  is  aliout  70ft. 
high  and  1ft.  to  3ft.  in  diameter,  wuth  a smooth,  white,  deciduous 
bark. 

The  botanical  name  refers  to  the  large  size  of  the  seed  vessel, 
and  the  popular  is  apparently  due  to  the  tree  resembling  the  great 
Tasmanian  blue  gum  tree  fU.  ijlobnlus). 

Salmon  Gum. 

This  tree  is  40ft.  to  70ft.  high,  and  12in.  to  30in.  in  diameter. 
The  grey  and  slightly-purplish  smooth  bark  is  of  an  oily  lustre,  and 
to  it  the  popular  name  of  the  tree  is  due.  It  is  patchy  in  its 
habitat,  and  often  gregarious.  In  wandoo  country  it  is  occasionally 
met  in  clumps,  chiefly  on  the  ridges  or  rises ; Imt  its  home  is  East- 
ward of  the  Darling  Range,  from  the  Tipper  reaches  of  the  river 
Swan  to  the  dry  inland  districts  of  the  goldfiehls ; and  it  is  found 
intermixed  with  morrell  and  gimlet  gum  trees.  It  is  common  East 
of  Newcastle,  Northam  and  York,  and  along  the  Yilgarn,  Midland 
and  Great  Southern  raihvays.  It  is  of  a fair  size  along  the  Midland 
railway,  and  the  timber  has  been  used  with  great  success  in  con- 
structing railway  bridges  and  culverts.  The  tree  prefers  a good 
stiff  loamy  soil  on  top,  with  a clay  sub-soil.  It  is  hard,  heavy  and 
durable,  and  used  in  mining  on  the  goldfields,  and  at  Northam  and 
Newcastle  in  wheelwright  work. 
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Gimlet  Gum. 

This  tree  is  intimately  associated  ivith  the  salmon  gum  tree, 
and  the  two  togethei-  often  form  considerable  areas  of  forest.  The 
name  is  derived  from  the  strongly  fluted  or  longitudinally  twisted 
character  of  the  outer  surface  of  the  stem  of  the  tree,  which  is  very 
])eculiar.  and  a uni(jue  feature.  It  ];)refers  good,  retentive  soil,  and 
its  chief  habitat  is  in  the  drv  couutrv  East  of  the  Darling  Range. 
It  is  common  in  tlie  forests  East  of  the  Meckering  Agricultural  Area, 
and  also  in  the  country  lying  along  the  Yilgarn  railway,  where  it 
spreads  out  ISlorth  and  South.  There  are  patches  of  the  tree 
at  Carnamah,  on  the  Midland  raihvay,  and  with  the  salmon  gum 
tree  it  stretches  lieyond  Coolgardie  goldfields.  I'he  timber  is  of 
much  the  same  class  as  salmon  gum  timber,  and  is  in  general  use 
on  the  goldfields.  It  is  highly  suited  for  cabinet  work. 

Native  Pines. 

These  trees  grow  here  and  there  in  various  parts  of  Western 
Australia,  chietly  in  jioor  and  sandy  soils.  The  cypress  pine  is  the 
most  important  and  most  widely  distrilmted.  The  timber  is  of 
splendid  grain  and  not  readily,  if  at  all,  attacked  l>y  white  ants.  It 
is  hard  and  light  coloured,  and  has  an  agreeable  scent  and  weighs 
about  40lb.  per  cubic  foot.  It  is  jiarticularly  well  suited  for  house- 
Imildiug  where  white  ants  are  numerous,  as  was  found  by  the  South 
Australian  Government  when  constructing  stations  and  other  build- 
ings along  the  Port  Darling  and  Pine  Creek  railways.  It  is  also 
suitable  for  furniture  making,  yokes,  boat  knees,  walking  sticks, 
door  panels,  wainscots,  and  picture  frames. 

Paper  Barks. 

Tliere  are  several  kinds  of  pajjer  bark.  They  are  always 
found  in  swamps  and  on  river  banks  and  the  moist  alluvial  flats 
bordering  rivers,  and  chieflv  on  the  coast.  The  bark,  with  its  manv 
layers  of  ])aper-like  consistency,  is  a marked  peculiarity  of  the  tree, 
and  is  ivell  suited  for  packing  fruit  for  export.  The  timber  is  hard, 
duralde  and  cross-grained,  lasts  well  underground  and  resists 
white  ants.  It  is  not  much  used  in  Western  Australia,  but  is 
useful  for  ship-building,  posts,  short  jiiles,  and  fencing. 

Christmas  Bush. 

This  tree  is  mentioned  not  because  of  the  value  of  its  timber, 
but  because  of  the  ]uctaresqneness  of  its  flower.  It  has  a striking 
appearance  in  the  forest  at  the  end  of  the  year,  hence  its  popular 
name.  It  lielongs  to  wdiat  is  known  as  the  Loranthex  order. 
None  of  these  are  cultivable,  all  being  genuine  jiarasites.  It  is  found 
among  jarrah  and  lianksias  on  the  flats  lietween  the  hills  and  the 
coast.  I’he  wood  is  white,  soft  and  spongy,  and  of  no  commercial 
value.  The  flowers  grow  in  pendulous  clusters,  covering  the  whole 
tree  and  giving  it  a gorgeous  bright  orange  colour.* 

* Note. — There  are  several  other  indigenous  Eucalypts  and  Acacias,  but  they  are  not 
enumerated  here  as  they  are  not  of  any  particular  economic  importance. 
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FOREST  AREAS. 


The  physical  features  of  the  forest  areas  are  all  very  much 
alike.  The  forests  are  virtually  all  situate  in  the  South-Western 
division  of  the  country.  It  is  only  there  that  the  great  commercial 
timber  trees  grov,  although  there  are  timber  belts  in  much  of  the 
country  outside  that  division  which  are  in  great  demand  in  local 
markets.  The  demarcations  of  the  areas  on  which  the  principal 
trees  grow  have  been  carefully  calculated.  They  are  as  follows  ; 

Acres. 


Jarrah,  chiefly  (with  Blackbutt  and  Keel  (.tuni) 
Karri 

Tuart  

Wandoo  ... 

York  Ctimi,  Yate,  Sandalwood,  and  Jam 


s.OOO.OCKj 

1,200,000 

200,000 

7.000. 000 

4.000. 000 


Total  area  of  the  principal  forest  surface  of 

Western  Australia  ...  ...  20,400,000 


These  figures  were  published  in  1896.  Although  many  con- 
ditional purchase  blocks  have  been  since,  alienated,  their  acreage  is 
very  small,  and  does  not  appreciably  affect  the  foregoing  total. 


ESTIMATED  QUANTITIES  AND  VALU^ES  OF  THE 
MATURED  MARKETABLE  TIMBERS. 

Ulthough  he  believed  it  to  be  considerably  under  vhat  actualB 
exists,  the  following  is  the  Conservator  s estimate  of  the  matiued 
timber  growing  at  in'esent  : — 

^ ^ Loads. 


Jarrah  ...  ...  ... 

Karri 

Tuart 

Wandoo,  York  Ctum.  Yate,  Blackbutt 


40.000. 000 

15.000. 000 

200,0a» 

T,000,00o 


Estimated  total  loads  of  round  matured  timber 

now  in  the  Forests  of  Y estern  Australia  ...  (iJ.JOO.OOO 


This  matured  timber  is  worth  60s.  ].)er  load  to  the  country, 
that  sum  being'  the  average  amount  retained  for  wages,  haulage, 
trainage.  ship-loading,  and  cost  price.  The  inarketalde  timber  is  thus 
worth  about  £’1’24,00U,U0U  after  deducting  one-third  for  waste  in 
sawing.  This  does  not  include  red  gum  timlier. 

PROSPECTIVE  YALUIl  OF  THE  FORESTS. 

The  forests  have  a bright  future  before  them,  and  will  liecome 
a lasting  revenue-producing  asset  of  the  State.  Nothing  W(.)rth 
mentieming  has  vet  lieen  dune  to  prevent  the  forest  industr\  being 
a success —an  encouraging  fact  to  those  who  have  instituted  the 
pi'esent  complete  system  of  forestry  in  V estern  Australia. 

The  value  of  jarrah  and  karri  forests  is  now  being- 
recognised  ; thev  are  no  longer  k)oked  on  as  a nuisance  and  a 
hiuclrance  to  settlement.  Where,  years  ago.  forest  areas  could 
be  almost  obtained  for  nothing,  they  are  now  eagerly  sought 
after  at  fairlv  good  jirices.  The  individual  who  possesses  a bit  of 
good  forest  land  may  consider  himself  foi'tunate.  A beginning 
has  only  been  made  as  yet,  but  what  has  already  been  done  gives 
an  idea  of  the  magnitude  the  industry  will  assume  if  fostered. 
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There  are  at  pi-esent  more  than  •2,()0(l  men  employed  in  the 
varions  saw  mills.  Including  their  wives  and  families,  and  all 
the  other  timber  cutters  in  Western  Australia,  they  nurnlier 
from  8,000  to  ItOtlOO  persons,  more  or  less  dependent  on  the 
jiresent  output.  The  capital  re])resente<l  by  the  i various  saw 
mills,  railways,  ti’aniway's,  jetties,  loconiotive  engines,  trucks, 
wagons,  live  stock,  and  buildings,  may  Vie  safely-  assumed  as  not 
far  short  of  one  million  sterling.  The  total  outjmt  of  sawn  stuff  of 
all  sorts  from  the  mills  last  vear  was  over  822,000  loads, 
representing  a gross  value  of  nearly  £2,000,000.  These  are  only 
a.  few  of  the  most  striking  figures. 

During  the  last  two  years  the  develo] uncut  of  the  industry 
has  lieen  most  marked ; ami  before  the  end  of  the  present 
century  the  cajiital  invested,  the  number  of  men  employed,  and 
the  output  of  the  timber,  are  morally  certain  to  lie  four  or  five 
times  those  figures.  The  public  finances  ought  to  be  benefited  by  the 
increased  trade.  The  cu.uintrv.  m.)  doubt,  benefits  indirectly  through 
the  Customs  in  increased  consumption  of  dutiable  goods,  still, 
the  Forest  Department  should  be  able  to  show  a fair  revenue  for 
the  timh)er  removed.  At  present  only  the  individual  cutters  are 
reaping'  the  benefit. 

EXOTIC  TIMBER  TREE  PLANTING.— STATE  NURSERY. 

Western  ikustralia  is  capable  of  growing  with  success  almost 
any  tree  it  imjiorts.  and  there  is  no  reason  whv  it  should  not.  Much 
money  is  annually  sent  out  of  the  c'ountry  for  soft  woods.  This 
imported  timlier  is  undoubtedly  necessary,  and  therefore  cannot 
be  done  without,  the  native  woods  being  too  hard  and  heavy  for 
many  purposes;  Init  regard  must  be  had  to  the  possibility^  that  in 
time  the  supplies  availatde  tVr  import  will  become  so  impoverished 
as  to  be  unable  to  supply  our  wants.  Therefore  effoi-ts  must  be 
made  for  the  country  to  su].>]dy  them.  To  that  end  a State  nursery 
has  been  estal)lished  at  Drakeslu'ook,  on  the  SouthAYestern  railway. 

The  following  list  comprises  some  of  the  [)rincipal  exotic  trees 
of  soft  and  hard  wood,  which  ydeld  the  timl)ers  imported,  and  which 
can  be  suecesstdilly  grown  in  the  countrv : — Acer  campestre,  Acer 
>/egtindo,  Acer  pseudo  platanits,  Acer  mdcrophiilliiin,  Acer  plafanoides, 
Acer  nigrym  or  saccharinmn , Acer  ruhruin.  Araucaria  excelsa, 
Araucaria  cunnirujha mii.  Ah'cs  Douglassi,  Abies  pectinctfa,  Abies 
•'.redsa.  Catalpa  speciosa,  Cedrela  Australis.  Gupressus  Lawsoniana, 
Cupressus  sempervirens,  Gupressus  torulosa,  Garija-  alba,  Ga.rya 
fomenfosa,  Garya  oliviformis.  Garya  glabra,  Gastanea  saliva,  Dam- 
luara  Australis,  Fraxinus  Americana . Fraxinus  excelsior,  Grevdlea, 
robnsta,  Juglans  nigra,  Juglans  regia,  Larix  Europea,  Finns  strnbus, 
Finns  ponderosa,  Finns  insignis.  Finns  lialepensis,  Finns  pinaster, 
Finns  Lambertiana,  Finns  pinea,  Finns  excelsa,  Finns  Anstralis, 
Finns  radiata.  Quercus  pedunculafa,  Qnerens  sessiliflora,  Quercus 
Suber,  Salix  alba,  S.  Furpurea,  S.  rubra.,  S.  triandra,  8.  Forbyana, 
Ulmus  campestris,  TJlmus  ■montana,  Ulmus  suberosa,  Foprdus  alba, 
Fopulus  fastigiata,  Fopultis  Ganadensis,  Fopulus  nigra,,  Fopulus 
canescens,  Robinia  Fseudo- Acacia , Sequoia  gigantea.  Sequoia  semper- 
rirens. 
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THE  PEARLING  INDUSTRY. 


{By  Walter  KinysmiU,  M.L.A.) 

The  Pearling-  industry,  as  carried  on  in  Western  Australia,  is 
one  of  \Yhich  hut  little  is  known  in  the  Southern  and  more  thickly 
populated  districts  of  the  Colony,  nor,  indeed,  in  any  part  other  than 
that  in  which  the  operations  in  connection  with  tliis  pursuit  are 
actually  prosecuted. 

Thus  it  comes  to  ]iass  that  the  magnitude  and  importance  of 
this  industry  barelv  receive  the  appreciation  which  should  be  their 
due. 

The  causes  which  tend  to  this  result  are  not  far  to  seek.  In  the 
first  place  the  centres  of  activity  of  the  industry  are  remote  frc  in 
the  more  settled  portions  of  the  Colony ; and,  secondly,  most  of 
the  commercial  transactions  in  connection  therewith  ai’e  carried 
on  direct  with  London,  the  greatest  and  practically  the  only  dis- 
tributing market  for  the  [n’oduct,  in  many  instances  pearlshell  won 
from  A estern  Australian  waters  being  shipped  direct  from  the 
pearling  vessels,  without  even  being  landed  on  Western  Australian 
soil,  on  steamers  bound  to  Singapore. 

The  species  of  oyster  found  in  Western  Australian  waters 
whose  shell  su[tplies  the  beautiful  and  largely  itsed  commodity  known 
as  Motlier-of-Pearl,  are  limited  to  two,  of  which  the  smaller, 
scieiitificallv  known  as  Meleagrino  radiata,  and  to  the  trade  as 
Sharks  Bay  shell,  occurs  on  the  more  Southern  portion  of  the 
shell-bearing  coast  of  the  Colony,  its  distribution  being  (roughly) 
fiann  Sharks  Bay  to  IMor’-West  Cajie,  and  the  principal  centre  of 
operations  being  in  and  around  Sharks  Bay,  where  about  60  persons 
are  employed  in  its  collection. 

The  shell  derived  from  this  species  is  of  comparatively  small 
value,  and  realises  upon  the  London  market  a price  fluctuating 
between  ^620  and  A80  per  ton.  Indeed,  in  the  earlier  days  the 
oysters  were  obtained  for  the  pearls  alone,  the  shell  being  then 
regarded  as  a waste  piroduct.  This  is  due  to  the  fact  that  the 
nacreous  portion  of  the  shell  -is  very  thin,  hence  only  the  smaller 
articles  for  which  mother-of-piearl  is  employed  can  lie  manufactured 
from  it. 

The  pearls  contained  liy  tiiis  species,  while  as  a rule  fairly 
plentiful,  are  of  small  size  and  wanting  in  the  brilliant  and  } et 
soft  lustre  which  characterises  those  found  in  more  Northerly 
waters.  A large  pjroportion  of  them  are  straw-coloured,  and  even 
of  a golden  yellow,  a hue  which  is  somewhat  unfashionable  in  this 
gem,  though  specimens  have  not  been  wanting  which  have  realised 
good  prices  in  L(.)ndon.  The  greater  portion  of  these  shells,  how- 
ever, find  a sale  in  the  Singapore  and  Chinese  markets. 


As  these  sliells  are  iiicliued  to  he  greg-arious,  oecurrii  g thi(;kly 
and  in  dehned  beils,  the  nietliod  of  their  eoilection  is  principally  by 
dredging.  Owing  to  the  wholesale  destruction  of  shell  involved  by 
this  ])i’ocess,  it  has  been  found  necessary  to  take  the  precaution  of 
]jeriodical]y  closing  certain  portions  of  the  waters  worked  for  them, 
and  leases  (known  as  “Exclusive  licenses”)  of  specified  and  defined 
areas  are  obtainat)le  for  the  purpose  of  cultivaition. 

Under  these  conditions  it  is  probable  that  pearling  may  be 
profitalily  cari'ied  on  for  an  indefinite  time  on  this  portion  of  the 
coast,  while  there  seem  to  be  fair  ju'ospects,  from  the  experiments 
of  Mr.  Saville- Eent,  that  the  larger  and  more  valuable  Nor’ -West 
sliell  may  Ire  acclimatised  here,  and  may  take  the  pdace  of  the  in- 
ferior species  now  being  obtained. 

From  Nor’- West  Cajre  Northwards,  tliroughout  the  vast  extent 
of  the  rernaining  pxrrtion  of  the  West  Australian  coast,  the  Sharks 
Bay  species  (A  pearl  oyster  is  Avanting,  its  jilace  Ireing  taken  by  the 
much  larger  and  more  valuable  variety  { ineleagrina  'inargaritifera), 
known  as  Nor’-West  shell,  which  furnislies  by  far  the  greater  pro- 
portion of  the  mother-of-pearl  sent  from  this  Colony  to  England. 

It  will  be  seen  by  a glance  at  the  map  of  ^\''est  Australia  that 
the  habitat  of  this  s]iecies  embraces  an  enoi’inous  length  of  coast 
line,  and  when  it  is  taken  into  consideration  that  the  shell  is  known 
to  occur  from  ].)racticallv  low  watei'  mark  to  the  greatest  depth 
attainable  by  the  present  form  of  diving  appiaiutus  (such  limit 
being  sometimes  15  and  even  2(1  miles  from  shore),  we  may  realise 
wdiat  a vast  extent  of  sea  bottom  is  workable  for  shell,  and  what  a 
small  impression  on  the  vast  supp)lies  of  this  article  pirovided  by 
Nature  can  lie  made  by  the  effoi-ts  of  those  few  people  engaged  in 
this  industrv.  Considerable  variations  in  the  character  of  the  shell 
raised  at  different  jioints  along  the  coast  are  noticeable,  due,  no 
doulit,  to  changes  in  the  nature  of  the  bottom,  the  quality  of  food 
obtainable,  etc.  Thus,  for  instance,  it  is  found  that  from  a rocky  or 
coral  bottom  shell  is  obtained  which  is  more  prolific  in  pearls,  but 
which  is  also  more  liatile  to  be  wmrm-eaten,  and  hence  is  of  less 
value ; again,  in  the  neighbourhood  of  the  Monte  Bello  Islands, 
situated  off  the  mouth  of  the  Ashl)urton  River,  shell  is  found 
which,  from  some  cause,  is  of  al)nornial  size  and  thickness,  p)robably 
owing  to  the  greater  ease  with  which  the  oyster  in  this  locality 
oljtains  its  fo(.)d  suppdies.  By  that  law'  of  com].)ensation,  however, 
w'hich  appears  to  run  throughout  the  great  scheme  of  Nature,  these 
sliells  are  j)roj)ortionately  rare  and  sp)arsely  distrilmted. 

Concerning  the  life  history  of  the  pearl  oyster  but  little  is 
definitely  knowm.  owing,  no  doubt,  to  the  difficulties  attending 
ol)servation  and  the  lack  of  systematic  exp^eriment  in  connection 
therewith.  Their  method  of  repu’oduction  is  knovai,  in  common 
with  the  other  sp>ecies  of  the  oyster  family,  to  lie  by  the  emission  of 
wliat  is  known  as  “ sp>at.”  These  emtiryouic  oysters  are  puoduced 
liy  tlie  parent  shell-fish  in  such  immense  numbers  as  would  soon 
conv'ert  the  ocean  into  a mass  of  piearl  shell  w^ere  it  not  for  the  fact 


Pearling  Luggers,  Roebuck  Bay. 


that  in  their  early  sta^vs  they  fall  easy  victims  to  a horde  of  iiatnral 
enemies. 

The  percentao'e  (.)f  survivals  amongst  the  eml)ryo  pearl  oysters 
must  be  infinitesimal,  nor,  indeed,  when  they  have  reached  an  age 
and  size  whicli  protect  them  from  the  attacks  (.)f  the  majority  of 
their  persecutors  are  their  troid)les  entirely  at  an  end. 

Amongst  the  enemies  of  the  oyster  in  its  more  mature 
stages  must  l)e  reckoned  several  species  of  starfish,  which  attach 
themselves  to  the  shell  and  wait  patiently  till  it  has  at  last  perforce 
to  open,  when  the  fish  inside  provides  them  with  their  long 
expected  meal.  Again,  marine  iiorers  play  havoc  with  them,  and  it 
is  probably  by  the  efforts  of  the  oyster  to  defoud  itself  against  the 
attacks  of  these  insects,  liy  the  deposition  of  an  extra  thickness  of 
the  hard  nacreous  substance  forming  the  interior  lining  of  the  shell, 
that  those  protuberances,  known  technically  as  “ blisters,”  are  in 
some  cases  formed ; these  formations  are  occasionally  of  great 
beauty  and  of  considerable  value  for  mounting  as  pendants, 
brooches,  etc.  The  ravages  of  borers  greatly  detract  from  the  com- 
mercial value  of  the  shell,  and  are  more  prevalent  in  the  older 
specimens.  Yet  another  and  more  fornudaVde  antagonist  is  met 
with  in  the  species  of  turtle  known  as  the  loggerhead,  against 
whose  powe}-ful  jaws  the  shell  of  the  oyster,  thick  and  strong 
though  it  be,  often  offers  but  an  inefficient  protection.  It  can 
therefore  be  readily  understood  how  small  a proportion  of  the  spat 
reach  maturity.  The  age  at  which  a pearl-oyster  becomes  market- 
able is  variously  assessed  by  pearlers  of  experience  at  from  three  to 
four  years,  ami  at  that  age  they  are,  from  a commercial  point  of 
\iew,  most  esteemed. 

With  regard  to  the  formation  <_)f  that  beautiful  gem,  the  pearl, 
the  generally  accepted  theory  seems  to  l)e  that  it  is  formed  lyy  the 
action  of  the  oyster  in  coating  any  foreign  sid  (stance  which  may 
happen  to  intri^de  itself  into  its  pearly  domicile  with  the  nacre 
which  they  have  the  power  of  secreting  at  will. 

Pearls  occur  Ijoth  as  detached  fragments  within  the  shell,  and 
also  as  attached  thereto,  and  covered  over  by  the  blisters  ab(.)ve 
referred  to. 

They  are  found  of  nearly  all  shapes,  but  when  symmetrically 
formed  they  are,  of  course,  of  the  greatest  value,  especially  if  per- 
fectly spherical,  pear  shaped  or  ovoid,  and  in  these  cases  ( the  lustre, 
colour,  and  weight  being  satisfactory)  form  very  high-priced  gems. 

The  pearly  matter  occurring  in  irregularly  shaped  masses  is 
known  as  “ barO(|ue,”  and  bears  a value  principally  speculative, 
on  account  of  at  times  containing,  within  a most  unpromising  exterior, 
more  or  less  perfect  pearls.  The  same  remarks  apply  to  the  blistei- 
formations. 

The  colour  of  the  peaid  is  one  of  the  principal  factors  in  the 
determination  of  its  value,  and  varies  greatly  from  pure  white 
through  different  shades  of  colour  to  black.  These  latter  are  very 
valuable  when  of  good  size  and  lustre.  Pink  pearls  are  also  found, 
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;iiid  bring  large  prices  as  mncli  on  acconnt  of  tlieir  rarity  as  of  their 
extreme  beauty.  The  lustre  of  this  gem  affords  another  criterion 
of  its  worth,  and  varies  extremely.  In  connection  with  this  point, 
the  extreme  skill  of  many  of  the  persons  engaged,  both  in  obtaining 
and  in  l)nying  pearls,  in  treating  pearls  and  V)aroque,  which  at  the 
first  glance  would  appear  almost  worthless,  is  worthy  of  note. 

By  fhe  delicate  opei'ation  of  reni(.)ving  one  or  more  of  the 
almost  microscopic  concentric  layers  of  nacre  of  whicli  the  pearl  is 
composed,  from  the  most  unpromising  material  a high  priced  gem 
is  (jften  evolved. 

Taking  note  of  the  above  facts  it  is  easily  seen  that  pearl  l)uy- 
ing  forms  an  occupation  calling  for  the  exercise  of  a very  large 
amount  of  tediously  acquired  expei’t  knowledge,  and  that  purchases 
are  often  highly  speculative,  and  as  a matter  of  fact  those  engaged 
f herein  would  often  seem,  to  the  uninitiated,  to  be  guided  in  their 
selecti(.)ns  f)y  a sort  of  instinct  developed  lyy  long  practice.  They 
rarely,  however,  make  niistakes,  and  generally  realise  large  profits 
on  their  transactions.  Returning  to  the  more  j^articular  aspect  of 
the  question  as  affecting  the  West  Australian  industry,  it  is  found 
that  the  bulk  of  the  smaller  pearls  discovered  in  these  waters  are 
acquired  I>y  local  Imyers,  but  it  is  customary  in  the  case  of  the 
larger  and  more  perfect  gems  for  the  lucky  finders  to  despatch  their 
treasure  trove  to  Loudon  for  more  direct  sale.  Dui'ing  the  last 
session  of  the  West  Australian  Legislature  an  Act  embodying  the 
puinciple  of  the  well-known  South  African  Illicit  Diamond-buying 
Act,  as  applied  to  pearls,  has  become  law,  whereby  severe  penalties 
are  imjmsed  on  j)ersous  trafficking  in  j^earls  without  the  acquisition 
of  the  necessary  license. 

This  has  been  found  necessary  to  girard  jiroprietors  against, 
and  to  more  easily  trace,  the  peculations  which  frequently  take 
l)lace  by  the  agency  of  coloured  employees,  who  often  display  a 
large  aiuounf  of  ingenuity  in  securing,  and  subsequently  concealing 
the  pearls  of  their  empdoyers. 

As  illustrating  the  comparative  difficulty  with  which  informa- 
tion concerning  the  finding  of  pearls  reaches  the  jmblic,  it  is  worthy 
of  note  that  if  a p)iece  of  gold,  say,  of  the  value  of  ^£1,000,  is  found, 
the  fact  is  noised  abroad  through  and  outside  of  the  Colony  by 
medium  of  the  Press;  whereas,  though  many  discoveries  of  equal 
value  in  the  form  of  pearls  are  undoubtedly  made,  it  is  but  rarely 
that  anyone,  unless  intimately  in  touch  with  the  industry,  hears 
anything  about  it. 

With  regard  to  the  early  history  of  the  Nor’-West  pearling 
industry,  it  must  be  confessed  that  reliable  information  on  this 
head  is  meagre  and  hard  to  obtain. 

Operations  have  been  conducted  in  the  district  for  about  the 
last  30  years.  It  would  be  difficult  and  invidious  at  this  distance 
of  time  to  definitely  state  to  whom  the  origination  of  the  industry 
is  due,  but  amongst  those  connected  therewith  in  its  infancy  the 
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names  of  the  late  Mr.  Shakespeare  Hall,  and  of  the  Messrs.  Slmll 
Bros.,  of  Cossack,  and  also  of  Messrs.  Mackenzie  Grant  and  Harper, 
of  the  DeGrev  station,  stand  forth  ]>rominently. 

In  the  early  days  the  search  for  pearl-shell  was  usually  con- 
ducted as  an  adjunct  to  pastoral  ])ursuits,  and  tlie  services  of  the 
aboriginal  natives  of  the  country  were  called  into  recpxisition  as 
divers  or  l)each-combers,  wlien  not  required  in  their  ordinary  stati(.)n 
work. 

These  natives  were  the  servants  of  their  employers  under 
annual  agreement,  conchided  by  the  jiarties  thereto  under  the 
supervision  of  officials  appointed  for  that  purpose,  whereby  their 
services  were  given  in  return  for  good  clothing  and  medical  attend- 
ance, and  their  pearling  labours  were  conducted  under  tlie  eye  of 
an  inspector,  appointed  and  provided  with  a schooner  by  the 
Government,  whose  duty  it  was  to  see  that  the  terms  of  the  mutual 
agreement  were  carried  out. 

Their  work  in  connection  with  pearling  consisted  either  in 
diving  from  boats,  and  so  searching  the  bottom  for  shell,  or  in 
beach-comlhng,  which  consists  in  traversing  those  portions  of  the 
coast  laid  bare,  or  nearly  so,  liy  the  great  el)b  and  How'  of  the 
Nor’ -West  tides. 

In  this  manner  the  pastoralists  of  the  pioneer  days  of  the 
Nor’-West  were  enabled  to  add  very  materially  to  their  profits,  and 
gradually  a class  of  men  appeared  on  the  scene  who  found  that 
they  were  handsomely  re])aid  by  turning  their  attention  solely  to 
pearling. 

Naturally,  although  the  Nor’-West  natives  may  be  counted  as 
extremely  skilful  swimmers  and  divers,  by  the  aid  of  naked  diving 
only  the  shallower  portions  of  the  coast  could  be  exploited,  and 
with  the  introduction  of  the  diving  dress  some  years  back  the 
pearling  industry  received  its  first  great  impetus  and  began  to 
assume  more  important  pro])ortions,  and  to  attract  the  attention  of 
outside  capital.  Amongst  many  others  Messrs.  Streeter  & Co., 
the  well-known  jewellers  and  gem  dealers,  of  London,  found  it 
worth  their  while  to  eqiup  a pearling  fleet  and  to  start  operations 
at  Broome,  a town  to-day  of  some  450  inhabitants,  situated  at 
Roebuck  Bay,  on  the  Nor’-West  coast,  and  wliich  has  supplanted 
Cossack  as  the  centre  of  the  industry. 

Gradually  the  more  primitive  native  divers  gave  way  before 
those  equipped  with  dresses,  and  now  lint  few  natives  are  enq)loyed 
in  jiearling,  and  those  princi])ally  in  lieach-combing. 

To-day  the  vessels  engaged  in  pearling  sailing  out  of  Broome 
comprise  1 7 schooners,  of  a tonnage  varying  from  60  to  180  tons 
each,  and  135  luggers  of  from  10  to  15  tons  each,  in  addition  to  a 
smaller  number  still  making  Cossack  their  headquarters. 

The  actual  diving  is  carried  on  from  the  luggers,  several  of 
which  accompany  each  schooner  and  repair  to  her  with  their  daily 
take  of  shell. 
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Aboard  the  schooner  the  owner,  or  his  representative,  super- 
vises the  opening-  of  the  shell,  the  extraction  of  the  pearls,  if  any, 
and  the  subsequent  cleaning,  packing,  and  despatch  of  the  shell  to 
its  market  in  London. 

The  bulk  of  the  shell  reaches  its  destination  via  Singapore, 
travelling  thither  l)y  the  four  tine  steamers  belonging  to  the 
West  Australian  Shipping  Company  and  Ocean.  Steamship  Com- 
jiany.  Limited,  and  trading  between  that  port  and  Fremantle. 

The  pearling  fleet  al)Ove  mentioned  as  operating  from  Broome 
employs  between  900  and  1,000  hands,  consisting  principally  of 
Malays,  Manillainen,  and  Japanese,  with  whites  in  the  responsible 
positions.  The  wages  paid  to  the  coloured  employees  are  as 
follows: — For  divers,  in  which  capacity  the  Japanese  are  found  to 
excel,  A2  per  month  and  a “ lay  ” of  A20  per  ton  of  shell  raised  ; 
this  Ijrings  the  average  wages  up  to  about  A3  per  w'eek,  which,  to 
the  frugal  Oriental  Tiiind,  apjjroaehes  affluence. 

The  robust  constitution  of  the  sturdy  little  Japs  is  found  to 
better  withstand  the  strain  of  diving  at  the  deejjer  levels  than  is 
the  case  with  most  other  nationalities. 

For  each  diver  a “ tender  ” is  required,  whose  duty  it  is  to  see  to 
his  requirements  while  below,  attend  to  the  life  line  and  the  signals 
which  are  transmitted  thereon  Ity  a s]jecified  system  of  qtulls,  work 
the  aii-})ump  which  supplies  the  diver  with  his  life-giving  supply  of 
air,  and  generally  to  act  as  \\\^ ficlus  Achates;  the  wages  of  this 
functionary  are  generally  A4  ])er  mouth. 

The  crew,  principally  Malays,  receive  £2  10s.  per  mouth  each, 
and  their  work  is,  like  that  of  ordinary  seafaring  men,  multifarious. 

The  Malays  employed  (ui  the  pearling  grounds  are  recruited 
priuci]jally  from  Kopaug  and  Sourabaya,  and  are  engaged  for  a 
term  under  an  agreement  ratitied  by  the  Netherlands  Government, 
])roviding  for  their  safe  return  to  their  port  of  shipment  when  their 
term  of  service  has  exj>ired. 

The  Japanese  and  Manillainen  are  generally  engaged  each  on 
their  own  individual  agreement. 

The  lieha-viour  of  these  men  is,  as  a rule,  satisfactory,  though 
there  have,  unfortunately,  been  cases  where  dissensions  between 
masters  and  men  have  been  attended  with  tragic  consequences. 

One  such  case  occurred  within  the  last  few-  months,  when,  in  a 
mutiny  on  board  of  the  brigantine  Ethel,  the  owner  (Captain  Beddell), 
his  son,  and  first  mate  lost  their  lives  at  the  hands  of  the  coloured 
crew;  happily,  how^ever,  the  perpetrators  of  the  crime  have  been 
captured  and  will  probably  pay  the  qienalty  of  theii-  misconduct. 

In  -justice  to  these  hard-wmrking  people  it  must  be  stated  that 
such  instances  are  isolated,  only  another  such  occurrence  being 
chargealile  against  them  throughout  the  history  of  pearling  on  this 
coast.  The  season  for  obtaining  piearl-shell  lasts  from  Apiril  till 
December,  the  interval  betw-een  being,  as  a rule,  spient  by  the  boats 
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iu  some  sheltered  spot  ou  the  coast,  where  the  vessels  are  laid  op, 
overhaiu^d,  and  the  iiecessarv  repairs  made. 

This  I’espite  from  active  work  is  also  rendered  advisable  by  the 
fact  that  from  December  to  April  the  weather  in  this  locality  is 
extremely  unsettled,  cyclones  (locally  known  as  “willy-willies”) 
often  occurring- at  this  time  of  year.  These  winds  much  resend >le 
the  typhoon  of  the  China  Seas  in  duration  and  force,  and  small 
vessels  would  have  but  little  chance  of  weathering-  them. 

Some  details  of  the  cost,  etc.,  of  the  vessels  engaged  in  pea i ling- 
may  not  be  inapproj^riate. 

In  the  case  of  the  schooners  al)Ove  referred  to,  and  which  are 
used  principally  as  store  and  depot  ships,  their  wide  range  of  size 
precludes  the  fixing  of  any  average  cost ; moreover,  it  is  Init  seldom 
that  these  boats  are  built  specially  for  pearling,  being  in  most 
instances  bought  out  of  some  other  trade  as  opportunity  offers. 

In  the  luggers,  however,  we  have  a class  of  craft  peculiar  to 
this  pursuit,  and  calculated  from  their  build  and  rig  to  be  exces- 
sively seaworthy  and  fast  boats.  They  are  built  in  Singapore  or 
Fremantle,  and  it  redounds  to  the  credit  of  the  Colony  that,  from 
the  superiority  of  work  and  material,  the  latter  boats  are  usuallv 
given  the  preference,  though  slightly  more  costly.  A Fremantle 
built  lugger  costs,  on  the  pearling  grounds,  with  outfit  of  s])are 
sails  and  rigging,  from  A;3.5tl  to  £400  ; to  render  the  craft  complete  a 
diving  outfit,  consisting  of  air-pump,  two  dresses,  four  lengths  of 
diving  hose  and  all  ' necessary  connections  is  recpiisite,  costing, 
landed  in  Broome  or  Cossack,  about  =£150. 

When  we  consider  the  number  of  vessels  engaged  in  the 
industry  it  will  be  evident  from  the  prices  quoted  above  that  there 
is  a very  large  amount  of  capital  embarked  therein. 

Statistics  of  the  results  obtained  from  piearliug  will  enable  the 
reader  to  form  some  idea  of  the  return  given  for  the  capital 
invested. 

On  account  of  the  great  difficulty  in  keeping  an  accurate  check 
on  all  shell  and  prearls  exported,  the  returns  given  may  iu  all  cases 
be  regarded  as  somewhat  below  the  mark. 

From  the  sources  of  information  available  we  find  that  during 
the  10  years  to  the  end  of  1898  the  export  i>f  Nor’-West  shells 
shows  a total  of  5,5-29  tons,  of  an  estimated  value  of  £568,232, 
while  the  pearls  obtained  during  the  same  period  (as  by  the 
estimate  of  the  Customs  Department  of  the  Colony)  amounted  in 
value  to  £285,000;  for  the  year  1898  the  amounts  are — shell  537 
tons,  valued  at  £67,548,  and  pearls  (estimated)  £20,000. 

From  Sharks  Bay  it  is  foirnd  that  for  the  10  years  above 
specified,  shell  to  the  value  of  £53,098  has  been  sent  away,  while 
the  return  for  1898  was  £3,040  ; of  the  pearls  exprorted  from  this 
locality  no  estimate  has  been  made. 

These  results  cannot  be  regarded  as  other  than  highlv  satis- 
factory, especially  as  regards  the  Nor’-West  portion  of  the  industry. 


With  regard  to  the  future  of  pearliut;'  in  this  Colony  the 
outlook  is  distinetly  liright ; during  1899  the  returns  have  shown 
an  increase,  and  there  are  causes  at  work  which  ]>romise  to  give  the 
industry  a still  further  impetus. 

One  of  these  is  the  intr(.)duction  of  the  Gordon  Buclianan 
diving  apparatus,  enahliug  divers  to  work  with  safety  at  a consider- 
ably greater  dejdh  than  has  hitherto  been  possible. 

The  experience  of  })ast  years  has  shoAvn  that,  when  atteinj.its 
were  made  to  oldaiii  shell  from  depths  over  20  fathoms,  the  results 
have  frequently  been  fatal  to  the  diver,  paralysis  and  subsequent 
death  often  ensuing ; although  a small  amount  of  work  has  been 
done  in  water  over  this  depth,  still  it  is  found  that  the  short  length 
of  time  for  which  divers  ai'e  able  to  stand  the  enormous  pressure  of 
the  water,  and  the  frequent  mishaps  wliich  have  occurred,  have 
rendered  the  task  an  unpi’ofitable  one : the  shell,  liowever,  is  as 
plentiful,  or  even  more  so,  at  this  depth,  and  the  use  of  any  dress 
which  will  enable  work  to  be  safely  and  easily  performed  at  depths 
of  30  fathoms  or  over  will  open  up  an  immense  area  of  profitable 
ground. 

While  it  would  be  somewhat  premature  to  make  any  definite 
statement,  it  may  safely  be  said  that  exj)eriments  which  have  lately 
I)een  cai-ried  out  in  the  JSlor’-West  point  to  the  early  satisfactory 
solution  of  this  problem. 

Again,  during  the  last  two  years,  attention  has  been  turned  to 
the  cultivation  of  the  pearl  oyster,  and  the  results  obtained  so  far 
show  that  this  enterprise  opens  up  a vista  of  great  possibilities. 
During  1898  the  legislation  enabling  persons  desirous  of  so  doing 
to  acquire  areas  of  water  held  under  exclusive  license  for  cultivation 
[lurposes  has  been  extended  to  the  Nor’- West,  having  formerly 
applied  only  to  the  Sharks  Bay  district.  Advantage  has  been 
taken  of  these  facilities,  and  the  experiments  made  have  ])roved 
eminently  satisfactory. 

Mr.  Saville-Kent  (formerly  Commissioner  for  Fisheries  in 
Western  Australia,  and  a world-wide  authority  on  these  subjects) 
has  shown  his  faith  in  the  possiliilities  of  this  branch  of  the  industry 
by  the  acquisition  of  some  large  areas  near  the  Lacepede  Islands, 
in  addition  to  his  experiments  in  acclimatising  the  Nor’ -West  shell 
around  the  Alirolhos  Islands  in  the  Sharks  Bay  district. 

Again,  another  jiroprietary  have  secured  the  waters  of  Beagle 
Bay,  a sheltered  spot  well  suited  for  the  oliject  in  view,  and,  not 
satisfied  with  cruder  methods,  have  despatched  a representative  to 
Arcachon,  in  the  South  of  France,  a place  famed  for  the  successful 
cultivation  of  the  edilile  oyster,  to  gather  information  regarding  the 
methods  in  use  there,  with  the  idea  of  using  the  same  or  similar 
methods  in  the  prosecution  of  their  enteiqirise. 

It  must  be  patent  to  everyone  that,  if  the  young  oysters  can  be 
protected  at  that  crucial  portion  of  their  existence  when  they  are 
practically  helpless,  a very  much  larger  proportion  can  be  brought 
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to  maturity,  and  this  must  fonii  the  dominant  idea  in  any  scheme 
for  the  cultivation  of  shell.  Again,  it  would  be  much  less  expen- 
sive and  laborious  to  collect  the  cultivated  shell  whose  locale  is 
accurately  known,  than,  as  is  ordinarily  the  case,  to  spend  the  greater 
portion  of  the  diver’s  time  in  searching  for  patches  of  shell-bearing 
bottom. 

For  these  reasons  it  seems  extremely  probable  that  the  next 
few  years  will  witness  great  strides  onward  in  the  pearling  industry, 
more  especially  as  the  life  is  one  that,  from  its  freedom,  from  the 
enlivening  spice  of  danger  attending  a seafaring  existence,  and  from 
the  element  of  luck  which  is  inseparable  from  it,  will  never  lack 
recruits  from  that  class  of  men  who,  throughout  the  history  of 
civilisation,  have  ever  been  in  the  forefront  of  pioneering. 

Nor  is  the  collection  of  pearl-shell  all  that  this  prolific  coast 
offers  to  those  Avilling  to  accept  the  gifts  held  out  to  them.  From 
Sharks  Bav  Northwards  its  w^aters  are  inhabited  l)y  various  species 
of  turtle,  including  that  commonly  known  as  the  Hawksbill 
{Chelone  imhricata),  from  whose  horny  covering  the  tortoise-shell 
(so  called)  of  commerce  is  prepared. 

Spasmodic  efforts  have  from  time  to  time  been  made  to  turn 
this  resoirrce  to  account,  and  individuals  have  oceasit)ually  done 
fairly  well  by  devoting  some  little  time  and  labour  to  the  collection 
of  tortoise-shell,  but  practically  no  systematic  work  has  lieen  done 
so  far.  In  addition  to  the  species  already  mentioned,  several  edible 
varieties  of  turtle,  fit  subjects  for  conversion  into  that  far-famed 
delicacy  reputedly  so  acceptable  to  the  ])alate  of  the  London  city 
magnate,  turtle  souj^  to  wdt,  have  their  habitat  along  this  coast,  and 
the  numerous  sandy  beaches  on  the  islands  fringing  the  coast  a 
short  distance  from  the  mainland  form  huge  breeding  grounds  for 
them  all. 

Concessions  of  the  right  to  capture  turtle  upon  certain  of  these 
islands  have  lately  been  secured  hy  a party  of  persons,  wdio  are 
desirous  of  starting  here  an  industry  which  has  already  proved 
fairly  successful  on  the  seaboard  of  Queensland,  i.e.,  the  preparing, 
in  canned  form,  of  the  more  delicate  portions  of  the  turtle,  and  this 
enterprise,  in  combination  with  the  collection  of  tortoise-shell, 
should  no  doubt  prove  highly  remunerative. 

The  returns  furnished  by  the  Customs  Department  show  that, 
for  the  ten  years  u]»  to  the  end  of  1898,  tortoise-shell  to  the  value  of 
^1,907  has  been  exported  from  the  Colony  ; which  fact  proves  that 
even  the  small  efforts  which  have  been  made  in  this  direction  have 
some  tangible  value. 

Again,  another  delicacy  wdiich,  though  not  apjiealing  to  any 
great  extent  to  the  European  palate,  commands,  nevertheless,  a readv 
sale  in  the  Chinese  and  East  Indian  markets,  is  found  in  these 
waters  in  the  form  of  beche-de-mer. 

This  product  is  furnished  by  several  species  of  the  numerous 
family  of  Holothuria,  commonly  knowm  as  the  sea-slug,  and  some 
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of  the  best  varieties  occur  fairly  plentifully  on  some  of  the  m(_)re 
Northerly  portions  of  the  coast  of  the  Colony. 

As  in  the  case  of  tortoise-shell,  but  little  straightforward  work 
has  been  done  in  the  working  of  this  branch  of  the  fishing  industry, 
but  sufficient  has  been  accomplished  to  show  that,  in  the  production 
of  this  article,  the  Colony  has  at  its  gates  a valuable  asset  which 
needs  but  judicious  ap})lication  to  turn  to  good  account. 

It  is  found  l)y  the  Customs  return  that  the  export  of  beche- 
de-mer  for  the  ten  years  ending  1898  amounted  in  value  to  the 
sum  of  £6,760. 

The  whole  of  the  very  extensive  coast  line  of  Western 
Australia  is  [deutifidly  stocked  with  fine  varieties  of  edible  fish,  and 
offers  splendid  opportunities  for  the  acclimatisation  of  yet  further 
species,  esteemed  in  other  lands  but  unknown  in  this.  Within  the 
necessarily  short  space  of  an  article  of  the  present  description,  it  is 
impossible  to  do  more  than  to  touch  in  the  most  desultory  manner 
on  subjects  that  woidd  well  bear  further  elaboration,  yet  if  sufficient 
lias  lieen  here  written  to  prove  that,  along  her  extensive  sea-board. 
Western  Australia  possesses  resources  fitted  to  rank,  not  dispropor- 
tionately, with  the  undoubtedly  rich  mineral  and  agricultural 
assets  even  her  present  developments  have  disclosed,  then  the 
firmly  settled  belief  of  the  writer  will  have  had  tangible  expression, 
and  the  purpose  of  the  present  article  will  have  been  fully  served. 

Numlier  of  vessels  employed,  168;  tonnage,  2,212.  Labour 
employed — whites  65,  aboriginals  91,  Chinese  5,  Japanese  182, 
Malay  328,  Manillas  239,  others  55,  making  a total  of  965.  The 
quantity  of  pearl  shell,  639  tons  16cwt.  221bs.,  value,  ^011, 202  ; 
value  of  pearl  sliells,  ,£69,438.  Bcche-de-mer,  20  tuns,  value 
£1,300.  These  figaires  are  for  1898. 
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MANUFACTURES. 


{By  E.  J.  Bickford,  M.L.S.,  President  MneHer  Botanic  Society.) 

It  is  generally  recognised  in  all  civilised  conntries  that,  in  the 
inarch  ot  progress  of  a new  Colony,  agricultural  pursuits  claiiii  first 
attention. 

If  a countrv  in  parts  should  he  of  an  auriferous  formation, 
there  are  those  with  a geological  knowledge  who  determine  the 
e.vistence  or  otherwise  of  precious  minerals,  and  shoull  it  be 
discovered  that  gold  or  other  ores  exist  in  payaVIe  or  large 
quantities  an  inrush  of  population  is  sure  to  set  in.  and  this  has 
been  the  experience  of  estern  Australia  during  the  last  few  years. 

Following  upon  the  rich  gold  discoveries  of  1892,  auriferous 
belts  have  been  opened  up  throughout  the  greater  portion  of  this 
vast  Colonv,  and  the  stildes  made  by  this  particular  industry  have 
been  so  rapid  as  to  have  already  placed  it  in  the  front  rank  of  the 
leading  gold-prodncing  countries  of  the  world.  The  population  has 
more  than  trebled  itself  within  the  past  four  years,  but  prior  to  that 
period  little  or  nothing  had  been  done  in  regard  to  the  development 
of  manufactures.  So  surely,  however,  as  gold  claims  second 
attention,  and  is  sought  after  by  eager  prospectors,  so  also  ilo 
manufacturers  in  turn  find  that  it  is  their  o|iportuuity  to  commence 
active  operations  in  order  to  manufacture  all  that  they  possibly  can 
of  the  requirements  of  the  people  living  within  the  Colony. 

The  latest  Statistical  Returns  issued  by  the  Government  of 
Western  Australia  distinctly  show  the  marvellous  developments 
which  are  taking  place  in  the  Colony’s  trade,  and  the  splendid 
opportunities  therebv  afforded  to  experienced  men,  who  have  a 
knowledge  of  their  various  manufactures,  to  commence  business  on 
a sound  basis  and  with  unlimited  prospects. 

It  is  noticed  by  manufacturers  throughout  the  world  that  what 
is  most  required  to  compete  in  the  outside  markets  is  cheap  fuel, 
a fair  rate  of  wages,  and  easy  means  of  transit.  It  has  been  rather 
unfortunate  for  those  engaged  in  the  manufacturing  industries  of 
this  Colony  that  in  this  direction  it  has  not  Iteen  all  that  could  Ije 
desired,  as  it  is  only  to  be  expected  in  all  new  countries,  where 
people  are  anxious  to  make  their  fortunes  in  a short  S]>ace  of  time, 
that  artizans  are  disinclined  to  engage  in  their  various  trades,  but 
prefer  rather  to  explore  the  goldfields  first,  and  as  is  invariably  the 
case  many  fail  to  secure  that  measure  of  success  they  desire, 
with  the  result  that  they  return  in  quest  of  a livelihood  at  the  trade 
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wLicli  they  had  left.  This  has  been  the  experience  of  a number  of 
manufacturers  hei’e  in  connection  with  their  workmen,  and  they 
have  been  thereby  seriously  handicapped  for  the  time  being. 

ft  may  be  interesting  to  touch  upon  the  sur])risingly  large 
number  and  varied  industries  now  existing  in  different  parts  of 
Western  Australia.  "Most  of  them  are  practically  of  new  birth,  but 
a few  have  struggled  for  many  years,  and,  with  the  development  of 
the  mining  and  agricultural  resources  of  the  Colony,  the  manufac- 
turing industries  are  destined  a.t  no  distant  date  to  mark  a most 
im].)ortant  feature  in  the  Colony’s  p)rogress. 

In  October  last  year  an  exhibition  of  local  manufactures  was 
held  in  Perth,  at  which  there  were  to  be  seen  nearly  150  sections, 
and  it  was  remarked  by  visitors  to  the  exhibition  that  they^  were 
indeed  surprised  to  see  such  an  excellent  display  of  superior  goods 
manufactured  in  Western  A^istralia,  whilst  the  committee  respon- 
sible for  the  exhibition  expressed  their  gratification  at  being  asso- 
ciated with  it.  The  exhibits  were  got  together  within  six  weeks 
from  the  time  the  exhilhtion  was  first  initiated,  and  it  reflected  great 
credit  upcm  the  manufacturers  in  showing  the  incredulous  public 
the  extent  of  these  young  mdvistries,  the  pro-1ucts  of  which  they 
were  endeavouring  to  ])laee  before  the  public  through  the  medium 
of  the  exhibition. 

In  the  vast  number  of  exhibits  it  was  particularly  noticeable 
that  an  industry  which  should  have  held  a pmominent  place  in  West 
Australian  mamifactures  was  not  in  any  way  re2)resented,  viz. ; — 
ready-made  clothing  ; clearly  showing  that  veiw  little  has  been  done 
up  to  the  jjresent  in  this  large  and  extensive  avenue  for  the  profit- 
al)le  emidoyment  of  both  labour  and  caj^ital.  The  returns  show 
that  no  less  a sum  than  ^258. ObO  was  sent  out  of  the  Colony  for 
the  purchase  of  goods  of  this  2)articndar  manufacture  during  1897. 

These  remarks,  however,  cannot  be  applied  to  the  boot  and 
shoe  industry,  for  we  have  now  in  our  midst  some  very  comj>lete 
factories,  the  proj^rietors  of  which  commenced  in  a small  way  some 
two  or  three  years  ago,  and  are  now  finding  employment  for  a large 
number  of  men  and  women  and  the  youth  of  our  Colony  in  this 
industry.  The  latest  machinery  and  everv  modern  scientific 
improvement  have  been  introduced  for  the  jierfection  of  the  work ; 
but,  notwithstanding  this,  it  was  clearly  demonstrated  at  the  Exhi- 
bition, at  which  there  was  an  excellent  dispday  of  manufactured 
boots  and  shoes,  that  manv  2)ersons  were  under  the  impression  that 
the  boots  they  were  wearing  were  of  foreign  manufacture,  until  they 
saw  exhibits  precisely  similar  of  local  jjroduction.  It  is  no  doubt 
due  to  pjrejiidice  and  want  of  knowledge  for  the  public  to  say  that 
good  boots  cannot  be  made  in  the  Colony,  and  this  lack  of  faith  is 
resiionsible  for  the  fact  that  over  i£l00,000  is  being  annually 
expended  outside  Western  Australia  for  this  particular  commodity. 

Much  has  yet  to  be  done  before  we  can  manufacture  all  the 
mining  and  agricultural  machinery  required  throughout  the  Colony. 
There  are  firms  who  engage  a large  number  of  hands  for  local 
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requii'eineiits  ouly,  and  they  are  endeavonriiis^-  to  secure  the  bulk  of 
the  trade,  and,  consec|uently,  have  made  their  jjlants  ijerfect  with  all 
necessary  and  ujt-to-date  appliances  to  accomplish  this  object.  They 
cannot  claim,  however,  to  have  supplied  anything  like  the  demand 
in  this  respect  when  we  find  so  large  a sum  as  il230,000  l>eing 
remitted  to  other  countries  in  one  year. 

In  regard  to  Furniture,  little  was  done  in  local  manufacture 
until  within  the  last  two  or  three  years,  when  furniture  dealers 
turned  their  attention  more  particularly  to  manufacturing  in  the 
Colony  rather  than  importing,  with  the  result  there  are  now  some 
important  establishments  where  men  are  to  lie  seen  constantly 
engaged  in  the  manufacture  of  furniture  in  all  its  branches. 

Coming  to  the  Hat  and  Cap  industry,  which  is  represented  in 
the  list  of  manufactures  in  the  Colony,  local  producers  are  con- 
fronted with  the  fact  that  they  are  not  supplying  our  own  market 
up  to  the  present  by  something  like  il20,0()0  per  annum. 

Soap  and  Candles  formed  a very  impurtant  feature  of  the 
Exhibition.  There  are  several  firms  engaged  in  the  manufacture  of 
these  useful  household  requisites,  and  they  have  a large  number  of 
people  employed  in  their  production.  The  amount  spent  annually 
outside  the  Colouv  for  these  goods  reaches  the  large  sum  of 
i:21,000. 

Our  local  cigar  makers  complain  that  the  consumer  is  pre- 
judiced against  the  jiroduct  of  this  particular  industry,  and  they  are 
endeavouring  to  pr(.)duce  — in  fact,  they  are  producing — a cigar  equal 
to  the  best  imported,  and  are  anxious  to  see  the  time  when  the  sum 
of  i£31,600,  annually  sent  away  for  the  fragrant  weed,  will  be 
circulated  within  the  Colony. 

Over  d£52,000  worth  of  jams,  jellies,  and  jireserves  was 
imported  during  1897.  and  the  reason  this  largt^- amount  is  not 
circulated  in  fVestern  Australia  is  probably  because  the  manu- 
facturer has  to  pay  an  exorbitant  price  for  fruit.  It  is  evident, 
however,  that  before  many  seasons  ela[)se  fruit  will  be  one  of  the 
cheapest  commodities  in  Western  Australia,  and  this  is  obvious  in 
view  of  the  great  success  attending  the  experiments  and  develop- 
ments made  by  many  of  our  enterprising  orchardists,  who  are  cleaiiv 
demonstrating  that  this  is  beyond  douVit  an  essentially  fruit- 
growing country.  The  manufacturers  will  then  be  placed  in  a 
position  to  piu’chase  fruit  at  a price  which  will  enable  them  to 
compete  in  the  outside  markets. 

Why  fancy  cake  cannot  be  manufactured  in  Western  Australia 
is  a question  that  might  well  be  asked,  when  we  consider  that  tlie 
various  ingredients  used  in  its  manufacture  can  lie  secured  here  as 
cheaply  as  elsewhere.  Under  these  circumstances  it  seems  incredible 
that  a sum  of  =£2b,<.MlO  should  be  sent  away  to  other  jilaces  for  this 
article  of  food.  It  seems  equally  unsatisfactory  that  we  cannot 
manufacture,  within  our  border,  all  the  biscuits  that  we  require 
instead  of  having  to  import  ^£11,000  worth  annually.  It  would 


seem  tliat  a monopoly,  to  some  extent,  is  held  by  manufacturers  in 
the  Eastern  colonies,  who  have  spent  a large  amount  of  money  in 
advertising  their  wares.  It  may  not,  however,  l>e  generally  known, 
l)ut  it  is  a fact  nevertheless,  that  we  have  existing  in  Western 
Australia  one  firm,  at  least,  who  are  endeavouring  to  prove  to  the 
pTd)lic  that  they  are  in  a position  to  manufacture  cake  e(pial  in 
quality  to  that  wliich  is  imported,  and  to  sell  at  the  same  price,  but 
for  tlie  reasons  above  mentioned  are  unable  to  secure,  as  yet,  that 
fair  share  of  our  own  market  to  which  they  are  justly  entitled. 

There  are  several  firms  engaged  in  the  manufacture  of  Sweets, 
the  importations  of  which  exceed  ATO,000  annually,  and  yet  they 
experience  great  ditficulty  in  commanding  a local  trade  for  their 
manufactures,  which  are  equal  in  every  respect  to  imported  goods, 
while  the  raw  material  used  is  the  l:)est  procuiable  in  the  world. 
The  machinery  is  of  the  most  modern  type,  and  the  men  engaged 
in  tire  factories  have,  for  the  most  part,  gained  their  ex]ie]-ience  in 
the  leading  establishments  in  the  old  country  in  tliis  line  of  trade. 

Although  probaldy  not  so  important,  we  find  other  industries 
capable  of  large  develojunent  in  our  midst,  such  as  Stationery  and 
Bookbinding,  Tinware,  Sauces,  Baking  Powdir  and  Condiments, 
Pickles,  Cardboard  Boxes  and  Paper  Bags.  Picture  Frames, 
Mantebpieces,  Vinegar,  Venetian  and  other  Blinds,  Cooperage, 
Vehicles  of  every  description.  Saddlery,  Brushware,  Girders,  Iron 
Safes  and  Fancy  Iiunwork. 

What  might  be  one  of  the  most  important  industries  of  the 
Colony  has  so  far  been  neglected,  but  it  is  to  be  hojied  that  some 
enterprising  manufacturer  will  establish  engineering  works  for  the 
pi'oduction  of  railway  rolling  stock  of  all  descriptions.  The 
timl)er  used  in  the  manufacture  of  railway  carriages,  trucks,  vans, 
etc.,  can  be  largely  (.)btained  from  our  local  forests,  and  it  is 
reasonable  to  su}i]K>se  that  the  local  manufacturer  would  receive 
the  bulk  of  the  Government  orders  for  such  stock.  According  to 
the  latest  returns  available,  it  is  shown  that  sums  have  been  ex- 
pended in  tliat  direction  in  one  year  amounting  to  nearly  half-a- 
million  sterling. 

Every  encouragement  is  given  by  the  Government,  as  far  as 
practicable,  to  those  engaged  in  manufacturing  pursuits  in  the 
Colony.  Moreover,  the  facilities  available  in  respect  of  perfect 
harbour  accommodation,  far-reaching  railway  seiwice,  and  the  de- 
velopment of  extensive  coal  deposits  are  such  as  to  demonstrate  to 
the  manufacturer  that  this  Colony,  with  its  1,000,000  square  miles 
of  territory,  possesses  all  the  advantages  of  a jn-ogressive  country. 


PUBLIC  WORKS  AND  RAILWAYS. 


There  is  no  department  of  the  administration  upon  the 
shoulders  of  'vvhieli  a “Teater  burden  of  responsibility  has  been 
thrown  than  that  of  the  Public  Works  and  Railways.  The  era  of 
Responsible  Government,  inauo-urated  just  a decade  ag’o,  became,  by 
a remarkable  coincidence  in  the  history  of  Western  Australia,  the 
herald  to  a dawn  of  prosperity  and  national  development  as  has 
seldom  fallen  to  the  lot  of  any  young  country  in  modern  ages. 
Gold  has  ever  been  the  readiest  magnet  to  attract  population. 
With  the  auriferous  discoveries  in  the  early  nineties  came  a flood 
of  populace  spreading  over  the  face  of  the  country  like  a tidal 
wave,  touching  with  its  outermost  ripples  the  remotest  i.ioints 
of  the  vast  interior,  hitherto  only  seen  by  the  pathfinders  whose 
trips  of  exploration  had  involved  danger  and  difficulty,  time,  labour, 
and-  expense.  Wherever  gold  was  found  there  was  planted  the 
nucleus  of  settlement,  requiring  facilities  for  transport  and 
approach,  the  opening  up  of  highways,  provision  for  water  sup}ily,. 
the  protection  provided  by  the  law,  and  the  concomitants  of 
nineteenth  century  civilisation.  The  Government  manfully  grappled 
the  task,  and  set  itself  to  ecjuip  a barely  accessible  territory,, 
embracing  many  thoiisaiids  of  square  miles,  with  I’oads,  wells,  dams 
to  conserve  the  scanty  rainfall,  railways,  telegraphs,  housing- 
for  its  t)ffieials,  ports  on  the  seaboard,  and  a multitude  of 
public  works  executed  in  the  shortest  time  at  an  outlay  in  money 
gigantic  in  comparison  to  population  at  that  early  date,  employing 
and  controlling  an  army  of  men  in  its  prosecution  with  skill  and 
determination  throughout  its  conduct. 

One  of  the  earliest  tasks  with  which  the  Government  found 
itself  face  to  face,  and  which  it  set  itself  resolutely  to  overcome,  was 
the  solution  of  the  transportation  problem.  In  a country  of  such 
vast  extent,  devoid  of  waterways,  with  a jiromisiiig  mining 
industry  springing  uj)  inland  many  hundreds  of  miles  from 
the  base  of  supplies  on  the  sea  coast,  the  enormous  cost  of 
hauling  up  all  supplies  in  the  shape  of  food,  timber,  and  fuel 
for  the  mines,  building  material,  machinery,  and,  indeed,  every 
commodity  needed  in  the  conduct  of  daily  life,  proved  such 
a brake  on  the  wheel  of  progress,  such  a heayy  tax  on  the 
chief  industry  of  the  Colony,  that  speedy  relief  in  the  shape  of 
transport  facilities  was  recognised  as  a sine  qua  non,  both  to  the 
successful  prosecution  of  gold-mining,  as  also  to  agricultural 
development  and  commercial  expansion.  A spirited  railway  policy 
was  inaugurated  and  has  been  maintained  since,  as  the  only  meansv 
of  opening  up  the  great  back  areas  of  auriferous  territory,  as  well 
as  the  vast  timber  forests,  agricultural  districts,  coal  aud  mineral 
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belts,  ami  bring-ing  them  within  the  sphere  of  profitable  commercial 
development.  No  new  country  possessing  such  an  enormous  area 
■of  territory,  and  containing  (in  the  aggregate)  merely  the  poj^ulation 
of  one  old-world  city  scattered  over  its  huge  surface,  ever  built  and 
equi}>ped  such  a length  of  railage  in  so  brief  a time,  and,  more  to 
the  point,  made  it  pay  handsomely,  as  Western  Australia  has  done. 

In  addition  to  that  great  project  which  the  Grovernment  has  in 
hand,  the  Coolgardie  Water  Scheme,  for  supplying  water  at  a low 
cost  to  a portion  of  our  Eastern  gohlfields,  the  Public  Works 
Department  has  in  hand  the  work  of  opening  up  our  stretches  of 
auriferous  back  country  by  equipping  its  I'oads  and  settlements  witli 
wells,  clams,  tanks,  and  water  reservoirs  generally,  the  fulfilment 
of  which  has  called  for  a large  outlay  in  money,  laltour  and  skill. 

The  absence  of  water,  and  the  scantiness  of  the  annual  rainfall, 
constitute  the  bane  of  the  Australian  interior,  rendering  settlement 
and  commercial  progress  inq.tossible  until  remedied  and  water  on  a 
large  scale  is  provided  for  population  and  industry.  The  area  is 
great,  and  the  administration  and  maintenance  necessarily  costly. 

Wherever,  on  these  arid  stretches,  the  search  for  gold  has  led 
to  settlement,  reservoirs  have  been  constructed  for  the  conservation 
of  the  scanty  rainfall  which  wouhl  otherwise  be  quickly  absorbed 
by  the  sandy  soil  or  evaporated  Ipv  the  sun's  heat.  A novel  feature 
in  the  art  of  water  conservation,  1 wrought  into  existence  by  the 
exigencies  of  local  conditions  in  Westralia,  is  observalde  where  well 
water  is  either  salt  or  impossible  to  obtain.  At  intervals  in  the 
sun-stricken  l)ush  the  underlying  rock  jtrotrudes  itself  through  the 
surface  in  gigantic  masses  of  rounded  granite  boulders,  often  over  a 
hundreil  acres  in  extent,  smooth  and  bare.  The  scanty  rainfall 
runs  off  these  ami  is  lost  in  the  ]iorous  soil  around  the  base, 
benefiting  none. 

However,  engineering  skill,  seeing  its  opportunity,  has  treated 
the  bald  outcrops  like  house  roofs,  and  has  built  a stone  and  cement 
Avail  and  gutter  completely  around  the  rocks  near  their  ba.se,  so  that 
the  water,  as  it  falls,  is  caught  and  conducted  from  every  point  to 
an  excavated  tank  in  a convenient  locality,  and  saved  for  use. 
Railways,  townshi])s,  and  the  travelling  public  are  supjdied  xvith 
the  elixir  of  life  in  this  fashion. 

In  addition  to  this,  w^ells  have  been  sunk  and  pumps  erected, 
and  w^here  fresh  water  was  absolutely  unobtainable  condensers  are 
maintained,  retailing  water  at  a Ioav  cost. 

The  country  from  Cape  Leeuwin.  on  the  South,  to  Geraldton, 
on  the  North,  and  from  the  Darling  Range,  along  its  Eastern 
lioundary,  to  the  sea  coast  on  the  West,  forms  a great  artesian 
basin,  which  lias  been  tapped  liy  numerous  bores,  from  which,  in 
most  cases,  an  abundant  supply  of  water  has  been  obtained  for 
purposes  of  general  utility. 

Another  great  work  of  the  De[iartment  has  been  to  provide 
jetties  and  conveniences  for  the  loading  of  cattle  and  sheep  over  a 
-coast  line  of  1.200  miles,  stretching  from  Eucla  on  the  South 


Australian  border,  to  Wyndliam  in  the  North,  a vei'v  necessary  task 
in  opening  up  the  country  and  affording  facilities  of  ingress  and 
egress  to  the  pastoral  industry.  The  great  distance  over  whii  h this 
work  is  of  necessity  scattered  renders  it  arduous  and  expensive,  but 
the  country  has  benefited  correspondingly. 

The  prograninie  carried  out  by  the  Arehitectural  Division  of' 
the  Puldic  Works  Department  has  been  a very  heavy  one. 
Practically,  the  whole  of  the  goldfields  and  new  agricultural  settle- 
ments, with  the  growing  centres  from  the  far  North  to  the  extreme 
Sonth,  had  to  be  equipped  with  public  buihlings  in  the  briefest 
space  of  time,  and  of  sufficient  size  to  meet  the  needs  of  present 
population  and  future  prospects. 

From  whatever  ])oint  of  view  it  is  regarded,  the  Ooolgardie 
water  supply  scheme  must  be  considered  a gigantic  undertaking  for 
a young  colony  with  so  sparse  a population  and  such  comparatively 
undeveloped  resources  available  for  carrying  the  financial  burden 
involved  in  its  consummation.  As  an  engineering  achievement,  too, 
it  is  a bold  conception,  involving  the  p)umping  of  o.OOO,!)*)!*  gallons 
of  water  a day  through  a steel  pipe,  from  an  artificial  reservoir 
in  the  Darling  Eauges,  325  miles  over  hill  and  dale  to  Coolgardie. 

The  provision  of  a fresh  water  supiply  adef|uate  to  the  demands 
of  an  increasing  population  is  not  only  a desideratum  in  the 
interests  of  comfort  and  civilisation,  but  is  also  an  absolute  necessity 
in  the  arid  zone  in  which  our  principal  gold  camps  are  built. 
Communication,  transport,  ore  reduction,  and  life  itself,  depteud  on 
a plentiful  water  suppdy,  and  Nature  having  been  un]»rop)itious  in 
this  regal’d,  it  remains  for  human  enterprise  to  step  in  and  remedy 
her  defects. 

Water  is  required  on  the  goldfields  for  drinking  and  sanitary 
piurjioses,  and  for  the  jiroduction  of  gold.  The  actual  number  of 
dividend-p)ayiug  mines  is  not  yet  large,  while  the  average  yield  of 
the  precious  metal  p)er  ton  of  ore  treated  is  distinctly  high  in 
comparison  with  mines  in  all  other  parts  of  the  world.  The  pu’ofits, 
in  fact,  are  eaten  iqi  in  the  cost  of  production.  There  are  scores  of 
fairly  well  piroved  mines  that  will  yield,  say,  10  jieiiny weights  of 
gold  to  the  ton.  It  now  costs  11  to  work  them,  and  they  lie  idle, 
but  so  soon  as  they  can  lie  worked  for  nine  jiennyweights  just  so 
soon  are  capital  and  labour  availalile  to  develop  them  to  the  good  of 
all  concerned,  giving  employment  to  many,  adding  to  our  gold 
output,  and  enriching  both  their  owners  and  the  country. 

Water,  such  as  it  is,  is  found  in  many  pilaces  on  the  Eastern 
goldfields,  but  even  where  the  sujiply  is  adequate  for  the  demands, 
made  upon  it,  it  usually  contains  such  an  excessive  quantity  of 
saline  impurities  as  to  be  practically  worthless,  udthout  the  costly 
process  of  condensation.  Batteries  for  ore  reduction  are  therefore 
not  erected  at  all  in  many  pfiaces  eminently  adapted  for  them,  or,  if 
set  up,  are  frequently  com])elled  to  stand  idle,  or  be  absolutely 
abandoned  for  want  of  water. 


The  Go ve rumen  t of  the  Colony  has  thoroughly  grasped  the 
neoessity  of  overcoming  this  difficulty,  in  proof  of  which  they  stand 
pledged  to  the  construction  of  the  necessary  works  to  carry  fresh 
water  from  the  more  favoured  coastal  regions  up  into  the  arid  dis- 
tiicts  of  the  auriferous  interior.  The  creilit  for  the  concejjtion  of 
the  great  water  scheme,  its  design  and  engineering  details,  is  due 
to  Mr.  C.  Y.  O’Connor,  C.M,G.,  the  Engineer-in-Chief  of  the 
Colony,  while  the  Legislature  has  placed  its  iiyqiriniafiir  on  it  by 
sanctioning  the  raising  of  a loan  of  two  and  a-half  million 
p(.)unds  sterling  to  cover  the  cost  of  construction.  This  is 
a large  amount  of  money  for  a small  colony  to  sink  in  one  single 
work,  but  the  absolute  necessity  of  some  artificial  means  for 
sujiplying  the  Eastern  goldfields  with  water  on  a large  scale  is  so 
thoroughly  recognised  and  admitted  (and  without  it  the  output  of 
the  Colony’s  staple  industry  must  lie  so  materially  impeded),  that 
all  objection  t(.)  the  work  on  the  score  of  magnitude  must  fall  to 
the  ground.  The  Premier.  Sir  John  Forrest,  has  contended  with 
forceful  reason  that  the  great  work  is  a reproductive  one,  that  the 
charge  that  is  to  be  made  for  the  service  of  water  on  completion 
(wdiich  will  be.  however,  but  a small  fra(.-tion  of  the  charge  made  in 
Coolgardie  fi.)r  the  present  scanty,  ]irecarious,  and  otherwise 
unsatisfactory  supply  ) will  more  than  cover  cost  of  maintenance 
and  interest  on  loan  capital  raised  for  construction.  This  con- 
tention is  based  on  reliable  statistics,  and  may  therefore  be  safely 
acce|)ted  as  correct. 

When  this  large  project  wdiich,  both  on  account  of  its 
originality  of  conception  and  its  magnitude,  wdll  certainly  attract 
attention  <uttside  the  Colony,  was  first  mooted,  it  met  wdth  con- 
sideralfie  local  distrust  and  some  direct  opposition.  In  view  of  the 
great  cost  and  the  large  hypothecation  of  the  country’s  resources 
involved  in  constructing  such  a work  wdth  l.>orrow'ed  money,  it  was 
deemed  advisable  liy  the  Government  to  refer  the  scheme  to  certain 
eminent  English  Engineers  for  report.  Accordingly,  and  for  this 
purpose,  the  services  of  Messrs.  John  Carruthers,  George  F. 
Deacon,  and  William  Cawthorne  Unwin,  acknowdedged  authorities 
in  regard  to  such  works,  were  commissioned.  In  due  course  these 
gentlemen  have  presented  an  interim  rejxirt  wdiich,  although 
cautiously  worded,  is  certainly  not  adverse  to  the  scheme.  On  the 
contrary,  this  is  their  general  statement  as  to  the  practicability  of 
the  scheme : — “ It  has  been  rightly  assumed  by  the  Government  of 
Western  Australia  and  their  advisers  that  the  scheme  as  propounded 
is  quite  piracticable.  Water  has  been  successfully  pumped  under 
much  greater  pressures  than  wdll  be  necessary  in  this  case,  and  has 
been  passed  through  pipe  afjueducts  in  much  greater  volumes.  We 
are  satisfied,  however,  that  with  jiroper  precautions  in  the  design 
and  manufacture  and  use  of  pipes  and  joints,  any  danger  of  failure 
or  serious  loss  from  leakage  may  l>e  avoided.  Subject  to  these  and 
to  other  pre(-autions  wdiich  we  shall  indicate,  there  can  be  no 
doubt  that  the  scheme — if  projierly  worked  out  in  detail  on  the 
di’awdng-lioard,  and  adequately  described  in  binding  specifications. 
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and  subject,  of  course,  to  due  and  continuous  inspection  of  the 
work — may  be  carried  out  with  the  certainty  of  success.” 

As  the  i^eneral  feasibility  of  the  undertaking  was  the  ^joint 
about  which  doubt  was  mostly  felt  when  the  scheme  was  first  jiut 
forth,  the  report  must  be  considered  to  have  settled  the  question  of 
Ijracticability. 

No  objection  has  ever  l>een  raised  to  the  project  on  the  score 
of  sufficiency  of  supply  at  the  source  of  water  conservation.  The 
rainfall  on  the  Kanges  near  the  coast,  where  the  reservoir  is  being 
constructed,  is  ample.  This  reservoir  wall  practically  dam  the 
Helena  River,  which,  taking  its  rise  m the  Darling  Ranges,  finds  its 
way  into  the  Swan  River,  near  the  sea.  Here  the  whole  under- 
taking will  start,  and  hence  the  mines  and  towns  on  the  Eastern 
goldfields  are  to  draw'  their  siqijilies  of  fresh  water.  The  service  to 
Coolgardie  will  be  Imt  the  beginning  of  an  undertaking  having  for 
its  full  and  ultimate  purpiose  the  jirovision  of  a supply  of  w'ater  to 
all  the  mining  centres  on  the  Eastern  goldfields,  and  an  essential 
requirement  to  the  working  of  the  mines  there  to  the  Itest 
advantage. 

The  aqueduct  is  to  follow  the  general  line  of  the  railway, 
facilities  thus  being  provided  for  the  carriage  of  the  pipes  and 
machinery  from  the  coast,  while  the  advantage  of  having  the  several 
pump)ing  stations  close  to  the  railroad  is  at  once  apparent. 

In  estimating  the  measure  of  her  future  growth,  the  geo- 
graphical position  of  Western  Australia  must  be  considered  as  a 
factor  of  first  importance,  for  'when  the  demands  of  a somewhat 
restricted  home  market  have  been  met  and  surpassed  by  local 
supph'  a market  abroad  to  al)sorb  surplus  ]>roduction  will  be  a 
sine  qua  non  to  industrial  expansion.  What  has  hap[)ened  wfith  the 
other  colonies  w'ill  shortly  eventuate  in  the  case  of  Western 
Austeilia,  and  it  will  be  then  that  tlie  many  advantages  of  jrosition 
in  geographical  relation  to  the  outer  world  which  this  Colony 
enjoys  will  receive  a degree  of  recognition  hardly  as  yet  felt  or 
appreciated.  The  position  of  Western  Australia  is  more  favourable 
for  inter-cmiimunication  with  the  rest  of  the  world  than  that  of  her 
sister  colonies,  Irecause  she  commands  the  islands  of  the  Indian 
Archipelago,  and  routes  to  Singapore,  Siam,  and  China.  More- 
over, on  the  great  ocean  routes  to  the  West  she  has  precedence 
even  of  South  Australia  by  more  than  l.ObO  miles  to  Ceylon, 
Burmah,  and  conse(juently  all  India,  Bombay.  Persia,  and  by  the 
Red  Sea,  Egyfit,  and  Arabia,  and  by  the  Mediterranean,  with  all 
Europe  and  North  Africa  ; while,  by  the  Cape  of  Good  Hope,  she 
has  the  same  advantage  in  t'ominunicating  w'ith  both  coasts  of  the 
Atlantic,  and  its  islands.  The  Mauritius  and  West  coast  of 
Africa  are  still  more  accessible,  so  that  she  may  be  content  to  leave 
to  the  Eastern  colonies  the  command  of  the  Pacific,  from  New' 
Guinea  to  the  Western  coast  of  the  American  Continent. 

In  fact.  Western  Austi-alia  commands,  by  virtue  of  its  latitude 
and  longitude,  the  Dutch  and  Portuguese  East  Indies,  the  Straits 
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Settlements,  Hong-  Kong,  the  New  American  Territory  in  the 
Phili[)pines,  and  all  the  Southern  ])ortiou  of  Asia,  the  most  populous 
region  of  the  earth’s  surface. 

With  such  limitless  ]iossil)ilities  for  trade  and  external  com- 
merce ahead  of  her,  it  follows  as  a natural  corollary  that  ample 
shipping  facilities  where  tide  and  rail  meet  must  be  provided  at 
all  costs.  Fremantle,  as  the  principal  port  of  the  Colony,  the  ter- 
minus of  the  projected  transcontinental  railroad,  the  point  from 
which  diverge  the  steel  arteries  of  the  country’s  commercial  life- 
blood, fulhls  the  re(piisite  conditions,  and,  for  some  years,  neither 
money  nor  engineering  skill  has  been  spared  to  render  the  mouth  of 
the  Swan  River  a safe  haven  for  the  shipjiing  of  all  nations,  the 
tirst  and  last  port  of  call  for  the  Australian  Continent. 

Witlnnit  internal  communication,  the  defemje  of  a vast  Con- 
tinent such  as  this  is  practically  impossible.  We  may  therefore 
expect  that  tbe  Federal  Grovernment  cvill  seek  at  an  early  date  the 
|;)Ower  to  c(.>nstruct  a great  railway  to  connect  the  systems  of  the 
East  with  the  present  line  jmshed  out  from  Fremantle  to  Cool- 
gardie,  Kalgooi’lie,  and  our  goldhelds. 

Such  a line  will  make  Fremantle  the  port  of  landing  for  all 
mails  from  Europe.  All  imported  goods  requiring  speixl  in  transit 
rather  than  economy  in  freight  will  lie  landed  there,  making  of 
Perth  and  Fremantle  two  of  the  most  important  places  on  the  Con- 
tinent, liecoming  the  jtoints  of  arrival  ami  ileparture  for  passengers 
and  goods  traffic.  Every  town  on  the  line  of  the  railway  will  bene- 
fit, besides  wdiich,  our  goldfields  will  Ik*  on  a direct  track  of 
commerce  instead  of,  as  now,  isolated  and  remote.  Unless  this  line 
is  built,  we  shall  have  a Commonwealth  with  obligations  of  defence 
which  it  cannot  jiossibly  fulfil. 

The  route  from  London  to  Sydney,  via  Fremantle  and  overland, 
is  only  11,843  miles.  Fremantle  to  Sydney,  via  Port  Aitgusta,  Broken 
Hill,  and  Cobar,  requiring  a line  of  rails  ‘2,1  ()0  miles  long.  By  this 
route  mails  could  lie  delivered  in  Sydney  in  27  days  18  hours, 
whereas  by  the  present  sea  route  the  distance  via  Adelaide  is 
13,103  miles,  and  the  time  roughly  speaking,  31  days  6 hours. 
This  shows  ;i  gain  of  rail  over  sea  of  1,260  miles.  No  matter  from 
what  standpoint  we  view  it,  or  with  wdiat  arguments  we  assail  it,  the 
position  of  Fremantle  is  beyond  dispute. 

Having  examined  the  position  of  our  chief  i>ort  geographically 
and  commercially,  it  remains  to  be  shown  what  has  been  achieved 
by  human  skill  and  enterprise  in  making  the  best  of  the  material 
to  hand,  and  in  overcoming  the  natural  difficulties  in  the  way  of 
successful  consummation  of  the  project  the  (jovernment  of  Western 
Australia  has  set  itself  to  accomplish. 

From  the  very  inception  of  the  Colony  of  Western  Australia, 
Fremantle  has  been  its  principal  ])Ort  of  ingress  and  egress.  On 
6th  March,  1827,  the  “ Success,”  spying  out  the  laud  with  a view 
to  the  possibilities  of  settlement,  dropped  anchor  at  the  mouth  of 
the  Swam  River  and  sent  a boat’s  crew  to  insjiect  the  entrance. 


The  report  was  luit’avoiiral'le.  A continuous  bar  of  rock  and  sand 
denied  all  hopes  of  a }>assage  to  ships,  grudging  even  a shallow 
channel  to  a row-boat.  Once  over  the  bar,  from  four  to  ten 
fathoms  of  water  was  found.  Thus  in  the  earliest  days  were  the 
natural  difficulties  in  the  way  of  forming  a safe  haven  for  shipping 
at  the  mouth  of  the  Swan  River  recognised.  In  the  thirties,  small 
boats  plied  from  the  humble  jetty  in  the  shallow  basin  to  the  ships 
anchored  «,)ff  the  port,  passengers  being  often  carried  ashore  on  the 
backs  of  men  wading  through  many  long  yards  of  mud.  In  1839 
Surveyor-General  Roe,  at  a time  of  the  vigorous  ]irosecution  of  a 
spirited  public  works  policy,  ilrew  u])  the  specifications  of  a mole 
harbour  at  Fremantle,  which  he  estimated  would  cost,  at  the 
ruling  rates  of  labour  and  materials,  i;57,767.  He  shrewdly  added 
to  his  report  that  the  work  cmdd  be  ilone  for  half  the  money  by 
obtaining  1,000  picked  convicts  from  London.  It  was  projected  to 
afford  mooring  accommodation  for  12  ships.  The  financial 
magnitude  of  the  scheme  staggered  the  authorities.  It  was  far 
l)eyoud  the  means  of  the  Colony,  and  was  allowed  to  lapse. 

In  1848,  under  Governor  Irwin’s  ri'gliue,  a sum  was  placed  on 
the  Estimates  for  the  purpose  of  cutting  through  the  bar  by  blowing- 
up  the  rock  with  dynamite,  so  as  to  effect  a passage  for  small 
vessels.  Beyond  deepening  the  river  in  places  nothing  of  a material 
nature  was  accomplislied,  for  the  bar  sternly  defied  all  efforts  to- 
burst  it  asunder. 

For  20  more  years  Nature  held  undisputed  sway,  defying  such 
resources  of  art  and  skill  as  were  available  for  her  subjugation. 
Numerous  proposals  had  been  submitted  for  rendering  Fremantle  a 
safe  harbour  for  shipping ; various  engineers  had  attempted  to  per- 
form the  feat,  l)ut  the  bar  remained  obdurate.  In  1870  Mr.  Doyne, 
C.E.,  and  in  1873  Mr.  M7ardell,  rejioi-ted  on  the  question  after 
carefid  invest igati<.)n,  it  being  deemed  im])racticable  to  accomplish 
the  opening  of  the  mouth  of  the  Swan.  In  1870  Captain  Croke 
and  Sui-v^eyor  Cowle  took  tlie  soundings  in  Gage  Roads.  A few 
years  later  the  various  plans  and  reports  for  the  construction  of  a 
harbour  were  submitted  to  Sir  John  Coode,  the  eminent  expert, 
for  his  opinion,  which  was  eventually  an  unfavourable  one. 

In  the  early  eighties  numerous  proposals  were  placed  before  the 
Government  to  construct  railways  on  the  land-grant  system,  includ- 
ing an  elaborate  scheme  from  Sir  Julius  Vogel  and  Mr.  Audley 
Coote  to  build  to  the  South  Australian  border  and  to  make  a 
harbour  at  Fremantle  at  the  Western  ternunus  of  a transcontinental 
line.  The  antipathy  of  South  Australia  to  land-grant  raihvays 
frustrated  the  scheme,  though  ].inblic  opinion  was  keenly  aroused  as 
to  the  importance  of  such  a proposition  as  making  Fremantle  the 
principal  ]iort  of  the  continent  on  the  Western  coast. 

Sir  John  Goode’s  plans  embraced  two  alternative  schemes  — 
the  one  securing  29ft  of  water  in  a safe  anchorage,  at  a cost  of 
<£638,000  ; the  other  giving  20ft.,  at  an  expenditure  of  £242. OOt*. 
The  various  offers  to  build  railways  to  Eucla  were,  of  course, 
dependent  on  the  construction  of  a safe  harljour  at  Fremantle. 
Careful  surveys  wt-re  made  in  1886,  and  Sir  John  Coode  visited  the 
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Jolouy,  at  the  invitation  of  the  Government,  spending  five  weeks  in 
•a  close  insi)ection  of  the  mouth  of  the  Swan.  In  his  report  he 
■exjn-essed  the  opinion  tliat  tlie  difficulties  attendant  upon  the  for- 
mation and  maintenance  of  suitable  and  safe  ap]>roaches  in  Cock- 
hurn  Sound  were  so  great,  and  would  entail  such  a large  expenditure, 
that  there  would  be  no  alternative  but  to  consider  the  utilisation  of 
tlie  shelter  and  dee]>  water  as  entirely  unattainable.  It  had  been 
proposed  to  construct  a river  entrance  and  a canal  to  Rocky  Bay. 
Of  the  erection  of  moles.  Sir  John  Coode  said  that  the  cost  of  such 
sheltering  works  would  considerably  exceed  that  of  suitable 
structures  ado]>ted  to  meet  the  required  wants  if  undertaken  in  the 
proper  positions,  and  was  therefore  inadmissible.  There  was  a 
grave  olijection  to  a corresponding  treatment  of  the  existing 
■entrance  to  the  river ; for,  in  consequence  of  the  very  limited 
volume  of  tidal  and  back  water  availal)le  for  scouring  purposes, 
there  were  strong  grounds  for  anticipating  that  a sand-bar  would 
grow  u]»  at  the  imjiroved  entrance,  which  would  in  all  probability 
■seriously  prejudice  its  practical  utility.  He  did  not  think  the 
Rocky  Bay  project  was  feasible.  To  p>rovide,  he  continued, 
for  the  unimpeded  movement  of  the  sand,  it  would  l)e  requisite 
that  any  sheltering  work  at  Fremantle  must  be  detached  from 
the  mainland,  connection  Avitli  the  shore  Ixhng  effected  by 
means  of  an  op»en  viaduct  so  arranged  as  to  admit  of  the  unrestricted 
pnissage  of  the  sand  without  causing  its  deposition.  Tbe  Govern- 
ment, in  view  of  this  unfavourable  rej>i>rt,  did  not  determine  for 
some  years  u]>on  any  elal)orate  scheme  of  harbour  works,  though 
the.  matter  was  by  no  means  allowed  to  <lrop. 

A year  or  two  later,  the  Colony  being  in  a stronger  financial 
])osition,  with  the  {promise  of  increased  ]iop)ulation  and  prosperity, 
the  Government  faced  the  problem  once  more  with  ])ersistency  and 
determination.  The  urgency  of  secure  harbour  accommodation  at 
Fremantle  increased  in  direct  r-atio  with  tbe  growth  of  tbe  Colony. 
Sir  .John  Coode  was  again  communicated  with,  and  he  app)roved  of 
opening  a ]iassage  through  Success  Bank  into  Owen  Anchorage,  and 
through  the  Parmelia  Rock  into  Jervois  Bay  and  Cockburn  Sound, 
if  necessary.  The  Government  at  first  favoured  the,  construction 
of  a harbour  at  Owen  Anchorage,  connecting  it  by  a short  railway, 
a mile-and-a-half  in  length,  with  Fremantle.  Mr.  C.  Y.  O’Connor, 
the  Engineer-in-Chief,  advocated  the  construction  of  moles  running- 
out  into  the  sea  at  Fremantle.  He  did  not  anticipate  any  pro- 
bability of  danger  from  sand-travel.  In  the  absence  of  any 
artificial  mole  or  abrupt  headland  there  was  no  positive  ]jroof.  Any 
accumulation,  however,  could  be  counteracted  Ijy  dredging.  His 
scheme  included  the  erection  of  two  breakwaters,  extending  from 
Arthur  and  llous  Heads  at  either  side  of  the  entrance  to  t he  Swan 
River  and  the  excavation  of  a channel,  between  the  two  moles, 
through  l»oth  rock  and  sand.  An  inner  liasin  was  p>ro].)Osed  to  be 
excavated,  and  wharves,  stores,  and  sheds  constructed. 

The  estimated  cost  was  ^£560,000.  An  anqdification  of  the 
scheme  to  com])lete  it  fully  involved  further  excavations  in  both  the 
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inner  and  outer  channels,  and  the  prolongation  of  the  wharves, 
which  would  bring  the  cost  up  to  4;800,00U.  Other  engineers  of 
wide  repute  expressed  opinions  favourable  to  the  entire  feasibility 
of  Mr.  O’Connor’s  project,  and  indorsed  his  views  as  to  the  question 
of  sand-travel.  The  two  schemes  were  taken  in  hand  and  debated 
by  the  Government,  by  Parliament,  and  by  a Joint  Committee  of 
the  two  Houses,  and  it  was  formally  decided  in  1892  to  accej't  that 
of  the  Engiueer-in-Chief. 

Prom] it  action  followed  the  authorisation  of  the  scheme  by 
Parliament.  The  work  was  put  in  hand  at  once,  and  on  16th 
November,  1892,  Lady  Robinson,  the  wife  of  the  late  Sir  W.  C.  F. 
Robinson,  G.C.M.G.,  then  Governor  of  the  Colony,  tijiped  tlie  first 
truck  of  stone  for  the  formation  of  the  Nortli  Mole,  in  the  presence 
of  a large  and  rejiresentative  gathering. 

Thus  it  became  the  happy  ])rovince  of  Responsilile  Govern- 
ment to  take  in  hand  the  practical  solution  of  a ]iroblem,  old  as  the 
Colony  itself,  that  had  baffled  past  administrations  and  had  been  a 
more  or  less  burning  question  since  the  good  shi]i  “ Success  ” 
dropped  anchor  oil  the  bar  of  the  Swan  River  in  1827.  The  scheme 
was  designed  to  provide  a safe  and  commodious  harbour  at  Fi’e- 
mantle,  big  enough  to  berth  in  security  the  leviathans  of  the  trans- 
oceanic lines  of  mail  steamers  plying  to  Australia ; to  make  the 
chief  port  of  the  Colony  the  first  and  last  jiort  of  call  of  the  entire 
continent  also,  and  to  prepare  in  advance  the  Western  terminus  of 
those  bonds  of  steel  that  must  at  no  very  distant  date  bind  East 
and  West  together,  and  make  the  tedious  journey  to  the  ca]iitals  and 
centres  of  the  other  colonies  no  longer  a matter  of  miles  to  be 
traversed,  but  a question  of  time  to  be  aunihilateil. 

Large  limestone  qixarries  were  opened  u])  at  Rocky  Bay,  on 
the  Swan,  whence  a short  line  of  rails  was  laid  to  the  ])roposed 
moles,  the  stone  being  tipped  without  further  handling  into  the  sea. 

Active  ])rogress  has  been  since  maintained,  under  the  conti’ol  of 
the  designer  of  the  scheme,  Mr.  C.  Y.  O’Connor.  M.lnst.  C.E., 
C.M.G.,  the  Eiigineer-iu-Chief  of  the  Colony,  with  what  degree  of 
success  jiresent  achievement  will  record  lietter  than  words.  Within 
a few  brief  years,  with  the  comiiarative  limitations  of  a young  and 
sparsely  peopled  community,  the  traffic  of  the  Port  has  gradually 
been  transferred  from  the  roadstead  and  its  jetties  to  the  (juays  and 
wharves  along  the  banks  of  the  river,  where  at  the  jireseiit  time 
vessels  of  the  largest  burthen  lie  in  safety  at  all  states  of  the  tide. 

The  three  following  articles : “ The  Railways  of  Western 
Australia  in  1899,”  by  John  Davies,  General  Manager  of  the 
Western  Australian  Government  Railways,  and  “ d'he  Fremantle 
Harbour  Works,”  and  “ The  Coolgardie  Water  Scheme,”  liy 
C.  Y.  O’Connor,  C.M.G.,  Engineer-iii-Chief,  will  convey  succinctly 
to  the  reader  aii  official  account  of  the  princijial  ]iublic  works  of  the 
Colon\ . 


142 


THE  RAILWAYS  OF  WESTERN  AUSTRALIA  IN  1899. 

(By  John  Davies.  General  Manager  of  Government  Railways.) 

To  those  Avlio  speculate  as  to  the  character  and  state  of' 
development  of  a neAV  country  with  which  they  are  unacquainted, 
the  means  of  communication  by  railway  will,  perha])S,  afford  one  of 
the  best  mediums  of  pidging  of  the  extent  to  which  civilisation  has 
spread  itself  over  the  face  of  the  land.  Those  who  regard  it  as  a 
possible  place  of  residence  will  no  doubt  wish  to  assure  themselves 
of  the  facilities  of  transit  available  from  one  part  to  another  for 
business  or  pleasure,  or  as  a means  of  conv^eyance  to  or  from  the 
centres  of  population.  Those  who  regard  the  industries  of  such  a 
country  as  a likely  field  of  profitable  investment  will  doubtless, 
desire  to  look  into  the  matter  with  a view  of  ascertaining  the  extent 
of  the  facilities  which  assist  the  progi’ess  of  production,  and  which,, 
if  satisfactory,  cannot  but  aid  the  economical  and  successful  Avorking 
of  any  venture  in  Avhich  they  may  feel  dis|)Ose<I  to  place  their 
money.  Raihvays  bring  comforts  and  cheapness  of  living.  They 
assist  ev'ery  industry;  and  they  may  be  regarded  jJCi’haps  as  the 
most  reliable  basis  on  Avhich  to  found  an  opinion  as  to  the  state  of 
prosperity  and  commercial  activity  of  the  country  they  serve.  They 
are  the  pulse  of  the  nation,  and  by  the  throbs  of  their  traffic  the 
industrial  condition  may  I>e  judged. 

It  may  lie  said  that  it  is  in  regard  to  her  railways  more  than 
in  any  other  artificial  respect  that  the  Colony  of  Western  Australia 
is  well  favoured.  Taking  a population  basis,  she  has  a greater 
railAAmy  system  than  any  other  country  in  the  world,  as  for  every 
133  inhabitants  one  mile  of  railway  line  is  ownetl  and  AAmrked  by  the 
State.  The  statements  hereinafter  contained  will  reveal  the  ex- 
pemliture  Avhich  this  small  jiopulation  can  afford  in  transport,  and 
from  them  may  be  deduced  the  spending  power  and  prosperity  of 
the  people  and  industries  of  the  Colony.  From  the  fares  and  rates 
quoted  it  will  be  seen  that  the  result  shown  is  not  swelled  by  any 
undue  highness  in  charges,  but  is  due  entirely  to  legitimate  trading 
and  to  the  natural  wealth  of  the  countrv. 

Hut,  to  be  practical,  one  must  resort  to  figures  and  facts;  and, 
firstly,  let  us  take  the  facilities  afforded  to  passengers.  There  are 
two  classes  of  carriages  only;  the  vehicles,  built  in  England, 
apju'oximating  in  design  and  comfort  very  nearly  to  those  used  there 
and  on  the  C<.mtinent.  The  principal  differences  Avhich  one  notices 
are  that  the  carriages  are  not  quite  so  broad,  oAving  to  the  gauge 
of  the  rails  fieiug  slightly  narroAver,  and  necessitating  a maximum 
of  six  anti  eight  passengers  per  first  and  second-class  compartment 
respectively;  that  a double  roof  covers  the  carriages;  and  that  all 
the  windows  (six  in  each  compaftment ) can  be  opened  or  shut, 
these  latter  arrangements  being  made  in  order  that  the  utmost 
extent  of  coolness  may  be  attained  in  the  carriages  during  the  heat 
of  the  summer  months.  On  all  trains  where  long  journeys  are 
undertaken,  carriages  Avith  a lavatory  opening  out  of  each  compart- 
ment are  2)rovided  in  both  classes ; and  on  night  journeys  first-class 
])assengers  may,  on  payment  of  a small  fee,  book  a berth  in  one  of 
the  “ slee^Aing”  comjAartments,  which  also  haA^e  similar  conAmniences. 
Stoppages  for  refreshments  are  allowed  for  in  the  time-table  at 
convenient  times  and  intervals,  refreshment  rooms  forming  part  of' 
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the  buildings  at  certain  of  the  stations.  These  are  leased  by  the 
Department  under  conditions  which  ensui'e  every  satisfaction  to  the 
travelling  public,  cleanliness,  the  best  quality  of  food,  combined 
with  particularly  moderate  charges,  being  the  primary  objects  of  the 
leases. 

The  lavatoiw  and  sleeping  cars  are  htted  with  electric  light, 
which  the  jiassenger  can  turn  on  or  off  at  pleasure,  and  thus  the 
tedium  of  travelling  after  sunset  is  greatly  relieved,  the  light 
afforded  being  such  as  to  enalde  reading  to  be  indulged  in  with  ease 
and  comfort.  This  means  of  lighting  is  being  gradually  fitted  to 
all  2:)assenger  vehicles,  and  affords  great  satisfaction. 

The  basis  of  the  ordinary  fares  is  2d.  per  mile  for  first  and  1 [d. 
per  mile  for  second-class  passengers,  except  in  the  metropolitan  or 
suburban  area,  where  fares  are  slightly  lower.  Below  are  given  a 
few  instances  of  passenger  fares,  and,  no  doubt,  when  they  are 
compared  with  the  charges  in  other  countries  for  journeys  over 
■similar  distances  and  for  a similar  class  of  carriage,  the  reader  will 
be  surprised  at  their  comparative  cheapness. 


Miles. 
(One  way 
only.) 

Between 

Single  Fare. 

Return  Fare. 

1st  Class, 

2nd  Class. 

1st  Class. 

2ud  Class. 

12 

Perth  and  Fremantle 

s.  d. 

1 9 

S.  Cl. 

1 0 

S.  d. 

2 6 

s.  cl. 

1 6 

66 

„ ,,  Northam 

10  9 

6 S 

16  2 

10  0 

115 

„ ,,  Bimburv 

18  11 

11  9 

28  5 

17  8 

236 

,,  „ Southern  Cross 

39  1 

24  4 

58  8 

3( ) 6 

375 

„ ,,  Kalg’oorlie  . . 

62  3 

38  10 

93  5 

58  3 

872 

Albany  and  Cne  ... 

14.5  4 

96  5 

218  4 

144  8 

Return  tickets  for  distances  over  15  miles  are  available  for 
return  within  a week  of  date  of  issue;  over  50  miles  within  two 
mouths ; and  over  200  miles  within  three  months.  It  will  be 
noticed  that  the  return  fares  are  calculated  at  one  half  of  the  charge 
for  the  outward  journey. 

During  the  summer  months,  at  holiday  times,  or  on  any  special 
occasion  which  may  arise,  and  which  may  tempt  the  public  to  travel, 
•excursions  at  very  moderate  rates  are  run.  For  the  sake  of 
example  the  undermentioned  fares  are  rj noted,  taken  direct  from 
the  handbills  announcing  them  ; — 


Distance 

(miles). 

Between 

1st  Class 

2nd  Class. 

Occasion, 

1.208 

Menzies  to  Busselton 

S. 

86 

d. 

•> 

.51 

d. 

10 

C)  r d i 11  a r y daily 

750 

Kalgoorlie  to  Pertli 

(id 

3 

4(1 

10 

Summer  E.xcursion, 

912 

Sonthern  Cross  to  Albanv 

70 

4 

43 

10 

Gohlfields  to  sea- 

726 

Fremantle  to  Coolgardie 

31 

(.) 

21 

0 

side. 

Coolgardie  Exhi- 

1,142 

Albany  to  Coolgardie 

41 

0 

31 

0 

bition,  1898,  incliid- 

1,050 

Bridgetown  to  Coolgardie 

41 

0 

31 

0 

ing  admission. 

254 

Fremantle  to  Bunbnrv  . . . 

15 

0 

7 

6 

Christmas,  Easter, 

322 

..  Bnsselton... 

20 

U 

10 

(( 

or  other  special 

7 80 

,,  „ Albany 

3(.t 

0 

20 

0 

occasions. 

.■til  stations  to  Gnihlford 

Sin 

gle 

fare  for 

Eoval  Agricnl- 

return  journey 

tural  Show. 
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The  usual  concessions  alloAved  in  other  countries  in  regard  to 
season  or  periodical  tickets,  workmen’s  tickets,  theatrical  or  other 
similar  companies,  are  in  force  on  the  West  Australian  Railways; 
and  reduced  fares  are  also  granted  to  niemljers  of  the  local  press, 
ministers  of  religion,  jersons  attending  conferences  or  other  meet* 
ings  of  like  nature.  Commercial  travellers  also  enjoy  certain 
privileges,  children  attending  State  schools  are  carried  free,  and 
eveiy  means  hy  which  ti-ade  can  be  facilitated,  the  interests  of  the 
}jeople  fostered,  or  the  comfort  of  passengers  enhanced,  are  fully 
considered.  Luggage  to  the  weight  of  11211)s.  is  carried  free  for 
each  first-class  jnisseuger,  and  84]l)s.  for  every  second-class 
passenger.  Parcels  are  bool^ed  by  passenger  trains  on  the  usual 
conditions,  and  cloak  rooms  and  other  conveniences  are  provided  at 
all  the  princi])al  stations. 

In  regard  to  goods  traffic,  as  in  the  passenger  department, 
the  rates  generally  are  as  low  as,  or  lower  than,  those  in  force  in 
any  of  the  other  ATistralasian  colonies — in  fact,  in  the  opinion  of 
many,  the  charges  err  on  the  side  of  cheajmess.  Below  are  given 
what  will  no  doultt  illustrate  these  points  more  vividly  than  a mere 
statement,  viz.,  the  charges  on  a few  groups  of  merchandise  between 
different  distances.  In  considering  these  I will  again  ask  anyone 
who  may  be  sufficiently  interested  to  compare  them  with  the  rates 
for  the  carriage  of  goods  l)etween  non-compefitive  points  of  similar 
distances,  even  on  the  old  estaldished  railways  of  thickly  popu- 
lated Eurojie  or  America. 


10  miles. 

100  miles. 

300  miles. 

400  miles. 

S. 

d. 

s. 

d. 

S. 

d. 

s. 

d. 

Pig  iron,  bricks,  road  metal,  local 
timber  (for  all  piirjjoses),  per  ton 

1 

8 

7 

1 

15 

5 

19 

8 

Cattle  food,  seeds,  fruit,  garden  and 
agricultural  produce,  oatmeal, 
local  wine,  contractors’  plant,  per 
ton 

2 

(1 

10 

10 

23 

4 

29 

7 

Wire  netting  or  fencing  wire,  roofing' 
slates,  cheese  or  jam  (local),  jiev 
ton 

4 

2 

12 

G 

29 

2 

37 

6 

Agricultural  machinery,  boilers,  iron 
goods,  per  ton 

5 

0 

28 

4 

70 

0 

84 

7' 

Kerosene,  linoleum,  fish  and  meat  in 
cool  storage  vans,  pei'  ton 

() 

G 

39 

2 

89 

2 

105 

10 

Sates,  explosives,  light  goods,  furni- 
ture, per  ton 

9 

2 

55 

10 

130 

10 

1.55 

10 

Local  agricultural  produce.  Llj) 
journey  only  (special  rate),  per  ton 

2 

0 

9 

0 

13 

6 

15 

G 

^Milk  or  cream  (special  rate),  per 
gallon 

+Local  (Collie)  coal  and  gold-bearing 
ores  of  under  2oz.  of  gold  per  ton 

JPirewood 

... 

•• 

* Up  to  25  miles,  -kl.;  50  miles,  J-d,;  100  miles,  Id:  150  miles,  l:£d.  Over  150  -^d.  for  eacli 
additional  100  miles.  t id.  per  ton  per  mile.  + 6d.  per  truck  (8  tons)  per  mile. 
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The  policy  adopted  in  fixing  the  rates  throughout  has  been  the 
greatest  encouragement  of  all  industries  carried  on  in  the  Colony, 
consistent  with  a small  margin  of  profit.  Thus  agriculture  has 
been  favoured  particularly  with  low  rates  on  all  farm  and  garden 
2>roducts.  Timber,  coal,  and  firewood  also  are  carried  at  specially 
low  rates,  while  gold-bearing  ores  from  the  goldfields  for  smelting 
at  Fremantle  are  similarly  benefited.  The  lowness  of  the  rates 
throughout  combine  in  giving  advantage  to  the  population  of  the 
goldfields  by  enabling  mining  material,  food,  and  other  merchandise 
to  be  delivered  in  their  midst  with  the  minimum  increase  in  j>rice 
for  expense  of  carriage,  and  thus  production  in  all  its  forms 
receives  encouragement.  The  fares  and  rates  altove  have  been  taken 
haphazard  from  our  Fates  Book,  with  a mew  of  giving  some  idea 
to  those  interested  of  the  actual  charges  which  they  would  be 
called  upon  to  pay  either  for  themselves  or  for  their  goods  were 
they  resident  in  Western  Australia.  To  make  a detailed  comparison 
with  other  countries  would  be  invidious,  and  perhaps  impossible, 
owing  to  the  variety  of  the  conditions  obtaining;  but  generally,  as  I 
have  previously  said,  it  may  l)e  accepted  that  fares  and  rates  in 
this  Colony  rank  with  the  lowest  of  aire  in  force  in  Australasia. 

The  consideration  of  these  passenger  fares  and  goods  rates  will 
justify,  I trust,  the  statements  contained  in  the  opening  paragraphs 
of  this  pamphlet.  To  those  inclined  to  leave  the  over-populated 
districts  of  Europe  or  elsewhere,  and  to  make  their  homes  in  a 
country  where  perhaps  the  struggle  for  life  is  not  so  keen,  where 
the  conditions  are  freer  from  tliat  close  competition,  and  the  reward 
of  labour  is  higher,  the  facilities  afforded  by  thei’ailways  of  Western 
Austraha  should  appeal  as  being  of  tangible  advantage  (in  guiding 
their  selection)  to  such  a country.  To  the  agriculturist,  the  dairy- 
man or  the  fruit  grower — large  or  small — the  charges  on  the  con- 
veyance of  his  produce  to  its  market  are  of  the  first  importance. 
To  the  miner,  tlie  timl)er  getter,  or  to  the  labourer  in  aii}-  other 
class  of  work  or  employment,  cheap  railway  transport  will  stand 
forth  as  a necessary  a<ljimct  to  cheap  and  comfortable  living:  while 
to  the  investor  the  importance  of  the  facts  to  which  his  attentien  is 
drawn  above  will  he  at  once  apparent. 


Leaving  the  detailed  consideration  of  the  al>ov’e  subjects,  I will 
deal  now  with  the  statistics  contained  in  the  subjoined  statement 
of  operations  during  the  past  four  years  : — 


Year  ending  June, 

18f'6. 

1897,  1898. 

1899, 

Miles  open  on  date  shown  . . 

Average  miles  worked  during 

.5MS 

580 

970  t»92 

830  974 

1,355 

1.270 

year 

Capital  cost,  charged  to  Loan  . . . 
Capital  cost,  charged  to  Eevenxie 
Total  Capital  cost 

Average  cost  per  mile  open 

KiTTHS 
i;i49,:t56 
^2, 310, 824 
^3,995 

£3,.52;.461  i;4.824,981 

£208, OK)  ' £222,280 
£3,734,477  £5,047,201 
£4,4tt9  £5,088 

£0,073,058 

£3.54,312 

£0,427,370 

£4,743 

146 


Revenue — Gross  earning's 
Expenditiu-e  — Working  ex- 
penses 

Profit  available  to  meet  interest 
Profit  after  payment  of  interest 
Dividend  per  ^100  of  Loan 
Capital,  which  profit  rei^re- 
sents 

Working  Expenses  per  cent,  of 
Revenue 

Revenue  per  avei'age  mile 
worked 

Working  Expenses  per  average 
mile  worked 

Profit  per  averag’e  mile  worki'd 
Train  mileage 
Revenne  per  train  mile 
W^orking  expenses  per  train  mile 
Profit  per  train  mile  ... 
ISlnmber  of  passengers  carried 
Passenger  receipts 
Tonnag'e  of  goods  carried 
Goods  receipts  ... 

Population  of  Colony 
Railway  revenue  per  head  of 
population 

Average  nnuilter  of  journeys  ijer 
head  of  poimlation 
Tonnage  of  goods  carried  j^er 
head  of  population 
Population  j)er  mile  of  railway 
open 

Cai>ital  cost  per  head  of  xwpula- 
tion 

Number  of  locomotives 
Number  of  passenger  carriages 
Number  of  g'oods  wagons 


Year  endin 

30th  June. 

1896. 

1897, 

1898. 

1899. 

705 

! £915,483 
JCo77,6oo 

1 

£1,019,677 

£786,318 

£1,004,620 

£712,329 

,£265,911 
£1177,352 
£11  9s.  7d. 

£337,828 
£83,698 
! £9  Os.  lOd. 

1 

£233,359 
£63,139 
£4  12s.  od. 

£292,291 
£85,034 
£4  11s. 

49-79 

I 63-09 

77-11 

70-91 

£913 

I £1,103 

£1,047 

£791 

£455 

1 £696 

£807 

£561 

1,541,750 

,S2'44d. 

41 -054. 
41'39d. 
1,679,816 
£150,597 
427,919 
£328,452 
122,420 
£4  6s.  6d. 

£407 

2,537,192 

86-59d. 

54-64d. 

31  -95d. 
3,607,486 
£303,124 
845,225 
£467,667 
157,781 
£5  16s. 

£240 
3,613,874 
67-72d. 
52-22d. 
lo'SOd. 
5,669,444 
£345,174 
1,203,911 
£561,275 
171,021 
£5  19s.  3d. 

£230 
3,2.57,871 
74-Old. 
52-48d. 
21-53d. 
5,872,200 
£312,685 
1,148,252 
£582,315 
168,461 
£5  19s.  3d. 

13-81 

22-86 

33-15 

34-86 

3-49  tons 

5-36  tons 

7-04  tons 

6-82  tons 

208 

190 

176 

133 

£18  18s.  6d. 

£23  13s.  4d. 

£29  11s,  lOd.  j 

£38  3s.  8d. 

74 

102 

2,360 

151 

224 

3,485 

186 

289 

4,478  j 

231 

343 

4,558 

The  first  few  items  (^f  this  statement  will  show  how  the 
ini-i  easing  settlement  and  development  of  the  country  have  required 
and  obtained  corresponding  increases  in  Railway  facilities.  The 
capital  cost,  it  may  be  mentioned,  represents  about  65  per  cent,  of 
the  total  National  Delit  of  the  Colony,  and  as  no  preliminary 
Parliamentary  or  other  charges  have  been  included,  and  no  land 
has  been  debited,  excepting  where  resumed  from  private  owners, 
and  in  those  cases  only  where  improvements  had  been  effected 
l»rior  to  the  resumption,  the  Railways  form  a substantial  asset  in 
the  j'l'operty  of  the  State. 

The  average  cost  per  mile  of  constrmdion,  owing  to  many 
favourable  conditions,  is  lower  than  in  any  of  the  other  Australasian 
r (denies.  The  gauge  between  the  rails  is  three  feet  six  inches. 
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The  average  cost  per  mile  open,  higher  iiov'  by  ,£<48  per  mile  than 
at  the  30th  June,  1896,  and  notwithstanding'  that  the  average  cost 
of  additional  lines  has  been  considerably  lower  since  that  date  than 
the  general  averages  quoted,  will  furnish  an  illustration  of  the 
amount  of  money  which  has  been  necessary  for  improvements  and 
additions  to  the  stations  and  accommodation  on  the  older  portions, 
and  even  on  the  newer  lines  also,  in  many  cases  within  a few  months 
of  their  being  taken  over  from  the  contractors,  in  order  to  deal 
with  the  e'ver  rapidly  increasing  business.  At  the  foot  of  the  list 
also  will  be  seen  how  the  stock  of  engines,  carriages,  and  wagons 
has  been  augmented,  necessitating  naturally  a very  large  capital 
expenditure.  Even  now  the  number  of  wagons  has  l)een  outgrown 
by  the  demands  of  the  traffic,  and  is  being  therefore  largely 
increased  at  the  present  time. 

The  Revenue  and  Expenditure  hgures  also  reflect  various  steps 
in  the  development  of  the  country’s  resources,  and  they  should 
be  taken  into  consideration  in  conjunction  with  the  mileage  open, 
the  number  of  new  miles  opened  since  the  |>receding  year,  and  the 
remarks  below  regarding  the  rates  charged  and  traffic  carried. 

As  stated  previously,  the  rates  for  conveyance  of  passengers  or 
merchandise  are  not  grounded  on  an  undue  profit-making  basis, 
but  are  in  many  instances  as  low  as  is  consistent  -wdth  a payable 
charge.  The  surpluses  ])roduced  and  handed  over  to  the  National 
Exchequer,  however,  cannot  Vnrt  be  regarded  as  satisfactory,  and, 
while  having  every  thought  for  the  development  of  the  national 
estate  by  the  national  means  of  communication  and  conveyance, 
yet  it  will  probably  be  granted  that  this  policy  should  not  l)e 
ridden  so  far  as  to  permit  of  a liability  to  any  result  but  that  of  a 
fair  margin  of  profit.  The  annual  increases  in  train  mileage  have, 
ill  each  year  except  in  the  last,  been  very  heavy,  Imt  in  1899  a 
reduction  was  found  possible  without  apprecialile  iiicouvenieiice  to 
the  general  public,  and  effected  a corresponding  decrease  in  working 
expenses.  Coming  to  the  number  of  passengers  carried,  1897  ami 
1898  each  sho\v  an  increase  of  over  2, Odd. 009  as  compareil  with  the 
preceding  12  months,  while  1899  has  still  a considerable  increase  over 
1898.  The  tonnage  carried  during  1899  is  nearly  three  times  greater 
than  it  was  in  1896,  but  the  revenue  derived  is  only  just  double.  This 
residt,  and  others  shown  in  the  statement  (notalily  the  increased 
jiercentage  of  working  exjienses  to  revenue),  have  been  lirought 
about  liy  frequent  reductions  in  fares  and  rates,  the  objects  of 
which  have  been  explained  above.  As  an  instance  of  this,  a very 
marked  increase  appears  in  the  percentage  of  the  years  subse(pient 
to  1896.  This  has  not  been  due  to  any  difference  in  methods  of 
working  nor  expenditure,  but  is  attrilmtable  to  the  fact  that,  ])rior 
to  June,  1896.  rates  for  haulage  over  the  goldfields  lines  were 
calculated  with  an  addition  of  50  per  cent,  over  those  of  the  older 
established  lines.  The  reason  for  imposing  this  additional  charge 
was  that  the  permanency  of  the  fields  had  not  at  tliaf  time  l>een 
jjroved,  and  it  was  considered  just  that  go<.)<ls  and  passengers  con- 
veyed over  what  might  eventually  prove  tf>  have  been  only 
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temporary  railways  sliould  pay  such  rates  as  would  provide  for  the 
speedy  redemption  of  the  Loau  money  whicl:  had  been  S]jent  on 
them.  At  the  date  mentioned,  however,  it  could  be  seen  that  the 
permanent  nature  of  the  gold  deposits  was  assTired,  and,  as  the 
impost  was  considered  to  have  a rep)ressing'  effect  (.)u  the  mining 
industry,  it  Avas  removed,  and  the  rates  reduced  to  the  ordinary 
level  of  the  i-est  of  the  system.  The  natural  result  was  the 
immediate  and  substantial  increase  in  the  ratio  of  expenditure  to 
revenue.  In  1898  again,  further  reductions  in  the  tariff  took  place, 
and  it  wdll  l>e  seen  that  the  average  payment  per  ton  in  that  yea,r  is 
the  loAvest  during  the  four  years  under  review,  this  average  being 
15s.  4d.  ill  1896,  11s.  in  1897,  9s.  4d.  in  1898,  and  10s.  2d.  in  1899. 

The  figures  referring  to  the  relations  of  the  population  of  the 
Colony  to  railwuy  receipts  are  of  value  as  an  index  to  tlie  spending 
power  and  prosperity  of  the  people,  and  also  generally  in  connection 
wdth  the  figures  which  jirecede  them. 

When  these  statistics  and  returns  on  caiiital  invested  are 
taken  into  consideration  ivitli  the  low'  rates  and  fares  prevailing — 
as  shown  earlier  in  tins  pamplilet — they  will  force  upon  the  mind 
that  a constantly  watchful  ]»olicy  of  management  has  been  neces- 
sary to  obtain  such  results,  and  this  w'ill  more  particularly  be 
noticeable  Avheu  one  rememliers  that  labour  of  all  classes  demands 
and  obtains  much  higher  wuiges,  and  that  the  expenditure  for  coal 
and  waiter  is  far  in  excess  of  the  rates  paid  in  the  countries  of 
Euro])e,  wdiile  pra(dically  all  other  railway  stores  and  material 
(exce])t  sleepers  and  timl)er)  have  to  be  im])orted.  A similarly 
sound  policy  of  management  also  will  ensure  success  in  very  many 
other  business  enterprises  in  West  Australia,  and  there  are  a multi- 
tude of  openings  oidy  waiting  to  be  taken  up  to  give  handsome 
returns  to  their  pro})rietors.  To  the  investor  in  Western  Australian 
Government  securities  the  tif.jures  should  afford  satisfaction  as  an 
evidence  of  the  staliility  of  his  investment. 

The  Locomotive,  Carriage,  and  Wagon  Workshops,  which  are 
situated  at  Fremantle,  the  priuci[ial  port  of  the  Colony,  give 
employment  to  a large  number  of  skilled  ineGhanics  and  artisans, 
wdth  the  usual  proportions  of  labourers  and  others.  It  is  proposed 
to  remove  these  shops  to  Midland  Junction  (about  24  miles  inland 
from  Fremantle),  as  the  sea  air  has  a certain  deleterious  effect  upon 
the  metal  w'ork,  and  also  for  the  reason  that  the  space  available  at 
the  Port  has  been  outgrown  liy  the  requirements  of  the  work  to  be 
done,  wdiile  the  design  up)on  which  they  were  based  w'hen  built  in 
1881  did  not  contemplate  the  developments  of  the  present  day. 
The  ri.>om  which  they  occupy  in  jiroximity  to  the  lately  completed 
river  wharf  Avill  then  be  ctmverted  to  the  jmrpose  of  a traffic  yard. 
At  Alliaiiy,  Geraldton,  Kalgoorlie,  Bunbury,  and  other  outstations 
provision  exists  for  the  execution  of  minor  repairs  to  engines  and 
rolling  stock. 

The  stations  and  station  yards  at  Fremantle,  Perth,  and  Mid- 
land Junction  are  lighted  by  electricity,  arc  lamps  in  the  goods 
yards  facilitating  shunting  operations  during  the  night,  in  the 
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same  way  as  is  done  in  England.  At  Midland  Junction  are  situated 
the  Electrical  Shops  of  the  Department,  where  all  work  connected 
with  electric  telephones,  signals,  or  lighting  is  performed,  and  the 
Permanent  Way,  Interlocking,  and  Signalling  Workshops  are  also 
located  there. 

The  Northern  system  of  Government  Railways,  Geraldtoii  to 
Cue  (the  principal  centre  of  the  Murchison  goldfields),  to  North- 
ampton and  to  Walkaway,  is  joined  to  the  Southern  system  by  a 
line  277  miles  in  length,  between  Midland  Junction  and  Walkaway, 
constructed  by  the  Midland  Railway  Company  (of  'West  Australia!, 
a Joint  Stock  Corporation,  of  which  the  head  office  is  in  London. 
This  Comjtauy’s  rates,  fares,  gauge  and  rolling  stock  are  similar 
to  those  of  the  Government  Railways.  Their  local  headquarters 
and  workshops  are  at  Midland  Junction.  The  line  was  built  by 
the  Company  in  1887  on  the  " laud  grant  ” system,  a concession  of 
a certain  number  of  miles  of  laud  on  each  side  of  tlie  line  being 
given  to  the  Company  free  of  cost  in  consideration  (.)f  the  benefits 
accruing  from  its  construction.  This  principle  has  now,  however, 
been  abandoned,  all  lines  demanded  by  public  utility  being  con- 
structed by  the  Government,  usually  by  means  of  money  raised  by 
loan  oil  the  Loudon  market.  There  are  also  aliout  218  miles  of 
private  lines  owned  and  worked  by  timber  companies  into  the 
forests  of  their  concessions.  These  are  connected  with  the  Govern- 
ment railway  system,  Imt  are  not  c(.)utrolled  by  the  Department. 
They  afford,  however,  consideralfie  convenience  to  the  companies 
and  to  their  employees. 

And  the  programme  of  the  Colony  in  her  railway  progress  is 
not  at  a standstill.  The  Government  have  declared  their  policv  of 
extending  railway  communication  to  any  locality  where  it  inav  be 
required  liy  circumstances,  and  where,  after  mature  consideration,  it 
is  shown  that  such  an  extension  will  pay  its  way.  They  have 
evidenced  this  policy  in  the  past,  and  are  even  now  carrying  it  into 
execution  by  providing  for  lines  from  Meiizies  to  Mount  Le(.)nora 
(about  80  miles),  and  from  Northam  to  Goomalliuff  (30  miles),  and 
lines  from  Coolgardie  to  Norseman  ( 108  miles ) and  from  Coolgardie 
to  Bonnie  Vale  (eight miles)  have  been  recommended.  The  line  of  hills 
near  Kalgoorlie,  ujxm  which  are  situated  what  are  perhaps  the  richest 
group  of  gold  mines  in  the  world,  are  at  present  served  l>y  a short 
suburban  line  running  their  whole  length  (about  six  miles),  but  on 
one  side  only,  and  this  it  is  proposed  to  convert  into  a circular  line 
liy  the  construction  of  a loop  North  of  the  hills  to  connect  again 
with  the  existing  line,  thus  forming  a little  suburban  (double  line) 
railway  system  similar  in  conception  and  design  (exce])tthat  it  will 
be  above  ground)  to  the  Inner  Cii’cle  of  the  Metropolitan  Company 
in  London.  These  will  all  assist  directly  in  the  development  of 
gold  mining  and  its  kindred  industries.  The  agricultural  interest 
is  well  served  now  by  lines  of  railway  constructed  through  fertile 
and  well-watered  districts,  but  an  additional  3(1  miles  is  proposed 
in  the  Goomalliiig  i-ailway,  which  will  tap  a magnificent  expanse  of 
agricultural  and  pastoral  country  in  the  neighbourhood  of  Nortliam, 
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one  of  the  chief  agricultural  centres  of  the  Colony  ; anti  the  intend- 
ing colonist  or  investor  may  rest  assured  that  his  interests  in 
regard  to  railway  transjiort  will  always  receive  attention  wherever 
there  is  a prospect  of  a railway  jtaying  its  way  in  a fair  and 
eqlntable  manner.  From  the  table  given  below,  showing  the  dates 
of  opening  the  various  sections  and  extensions,  some  idea  will  be 
arrived  at  of  the  manner  in  which  the  resources  of  the  Colony  have, 
during  the  past  few  years,  unfolded  themselves,  and  have  demanded 
corres])Ondingly  increased  railway  mileage.  For  convenience  sake 
the  principal  industries  served  are  also  cpioted,  and,  taken  in  con- 
junction with  the  map  of  the  Colony  included  in  this  book,  will 
furnish  the  I’eader  with  a knowledge  of  the  localities  in  which  these 
are  carried  on  : — 


Between 


Opened. 


Industries  served  and  traffic  carried,  etc. 


M.  C. 
34  17 

Geraldtou  and  Northampton 

July,  1879 

IP  63 

Fremantle  and  Guildford  . . . 

March,  1881 

21  11 

Guildford  and  Chidlow’s  Well 

March,  1884 

1 6P 

Perth  Racecourse  Branch 

.Jau.,  1885 

48  72 

Chidlow’s  Well  and  York 

Jail.,  1885 

20  46 

York  and  Beverley 

Aug.,  1886 

5 73 

Spencer’s  Brook  and  Northam 

Oct.,  1886 

14  ;34 

Clackline  and  Newcastle 

Jan.,  1888 

14  33 

York  and  Greenhills 

Sept.,  1898 

16  4 

Buubui’y  and  Boyanux* 

March,  1891 

5.3  28 

East  Perth  .Junction  and  Pin- 

May,  1893 

.56  71 

jar  ra 

Piujarra  (k  Picton  Junction 

Aug.,  1893 

P .58 

Boyanux>  and  Donnybrook  ... 

Nov.,  1893 

27  78 

.Boyanup  and  Busselton 

Dec.,  1895 

42  26 

Donnybrook  and  Bridgetown 

Not.,  1898 

2.5  63 

Brunswick  .Junction  & Collie 

July,  1898 

46 

Canning  Racecourse  Branch . . . 

Feb.,  1896 

Copper  and  lead  mines  in  vicinity  of  North- 
ampton, and  agriculture  along  route. 

Metropolitan  Suburban  traffic,  and  distribu- 
tion of  goods  imported  at  Fremantle. 

Gi’adual  extensions  of  the  original  tnmk 
line  inland  from  the  port  of  Fremantle 
demanded  by  increasing  settlement  and 
cultivation  in  tlie  Eastern  Districts.  A 
large  portion  of  the  Goldfields  traffic  passes 
over  these  sections,  and,  together  with  the 
goods  carried  for  the  population  along  the 
line,  and  from  the  Agricultural  districts 
to  the  Cai>ital,  renders  them  the  busiest  of 
the  system.  This  group  is  called  the 
Eastern  Railway. 

Branch  lines  serving  tlie  agricultural  and 
fruit-growing  industries  carried  on  in  their 
resi^ective  neighbourhoods. 

These  lines  form  the  South-Western  system, 
and  serve  the  fertile  districts  of  that  part. 
AgTicultui*al  and  dairy  i>roduce,  fruit,  etc., 
are  carried,  and  a very  extensive  timber 
traffic  (jarrah,  kaiTi,  tuart,  etc.)  is  taken 
from  the  mills  and  forest  lines  at  all  points 
tbroughoiit  these  sections.  Timber  and 
coal  are  also  deiaved  from  the  Collie  line 
at  (hmnswick  Junction  for  conveyance  to 
all  parts  of  the  railwaj"  system,  and  par- 
ticularly to  the  goldfields  and  j)orts  of 
Fremantle,  Buubury,  and  Busselton.  A 
considerable  traffic  is  also  springing  uj?  in 
sympathy  with  the  development  of  the 
Greenbushes  tinfield  and  the  newly  dis- 
covered Donnybrook  goldfield,  and,  in 
addition,  Bunbury  and  Busselton  as  health 
resorts  attract  numerous  passengers. 

Connects  the  Collie  coal  mines  with  the 
general  railway  system,  and  places  a large 
tonnage  of  coal  on  the  railways  for  dis- 
tribution to  the  various  centres,  and  to 
Bunbury  and  Fremantle  for  export 

Two  short  sidings  to  the  stations  a<ljoining 
the  gTand  stands  of  the  respective  courses. 
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"5 

3 

Between 

Opened. 

M.  C. 

1 48 

Bimbiu-y  Kaeecourse  Branch 

Nov.,  1897 

170  1 

Northam  and  Southern  Cross 

July,  1894 

1'38  20 

Southern  Cross  and  Kalgoor- 

Jan.,  1897 

lie 

80  39 

Kalgoorlie  and  Menzies 

Feh.,  1899 

y 11 


Kal^ooilie,  Boulder,  aud  : Nov.,  ls97 
Lakeside 


12  <5o  ; Kals’oorlie  and  Kano wiia  ...  June,  1898 


24.>  0 Beverley  and  Albany Dec.,  1896 


17  58  Geraldton  aud  Walkaway 


July,  1887 


57  7 Mullewa  Junction  and  Nov.,  1894 
iVIullewa 


196  48 


11  71 


Mullewa  aud  Cue 


Julv,  1898 


Midland  Junction  and  Lion  July,  1896 
Mill  (Deviatiou) 


2 ()0  Fremantle  to  Owen’.s 
Anchorage 


Oct.,  1898 


Industnes  seiwed  and  traffic  earned,  etc. 


At  the  Canning  Eacecoiu'se  meetings  are 
held  at  frequent  intervals,  and  at  Bunbury 
once  a year. 

These  sections  were  rendered  necessary  by 
the  discovery  of  the  famous  Eastern  s^old- 
fields  of  Western  Australia,  firstly  at 
Southeni  Cross  (Golden  Valley),  then  at 
Coolgardie,  Kalgoorlie,  Menzies,  and 
various  intermediate  places.  The  traffic 
consists  of  timber,  firewood,  coal,  fodder, 
and  general  merchandise  required  for 
working  the  mines,  i)rospecting,  and  for 
the  large  population  dependent  thereon, 
w’ith  refractory  gold-bearing’  ores  for 
smelting  at  Fremantle,  and  sandalwood  as 
return  loading.  A good  deal  of  land  has 
been  taken  up  and  cultivated  betw’een 
Northam  aud  Hine’s  Hill  since  the  opening 
of  these  lines. 

A sul'urbau  line,  serving  the  mines  of  the 
Boulder  group  and  the  thick  population 
siUTOunding  them.  Numerous  sidings  off 
this  line  go  direct  to  the  mine  buildings, 
and  both  goods  and  passenger  traffic  are 
very  heavy, 

A branch  line,  serving  the  mines  and  alluvial 
diggings  at  Kauowna  (formerly  VTiite 
Feather). 

This  line  was  constructed  and  worked  by 
the  W.A.  Land  Company,  from  wTioni  it 
was  purchased,  together  with  the  laud 
concession  held  by  the  Company.  It  passes 
through  good  agricultural  aud  pastoral 
country,  from  which  a fair  traffic  is  de- 
veloping gradually-  At  Albany  a large 
quantity  of  timlier  is  shipped  from  the 
Denmark  forests.  Sandalwood  also  is 
found  at  various  points  along  the  route. 

Built  to  connect  the  I'Oii:  of  Geraldton  with 
the  Midland  Company’s  line,  and  runs 
through  rich  wheat  gi’owiug  flats. 

These  two  sections  connect  Cue,  the  xu’incipal 
centre  of  the  extensive  Murchison  gold- 
fields, with  Geraldton  aud  the  rest  of  the 
system.  The  ti’affic  consists  mainly  in 
meeting  the  requirements  of  the  mines  aud 
mining  population,  which  are  numerous 
r-long  the  route  and  in  the  interior. 

This  loop  hue  was  foiuid  uecesssiry  to  avoid 
the  heavy  gTades  aud  sharp  c\u’ves  of  the 
old  line  in  passing  over  the  Darling  Range- 
It  passes  through  some  of  the  finest 
i scenery  on  the  system. 

From  the  stock  landing  jetty  and  explosives 
' magazines  into  the  station  yard  at  Fre- 
mantle. The  traffic  is  confined  to  goods 
trains  only  live  stock,  explosives,  aud 
ore  and  material  for  the  Fremantle  Smelt- 
ing Works,  whicli  has  a siding  leading  olf 
the  line. 
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Rffereuce  to  the  inap  will  show  also  that  of  this  vast  territory 
of  l,0t)0,0tKt  square  miles,  a very  small  portion  only  has  been 
(Ievelo})ed  or  tonched  by  railways,  and  that  an  enormous  area  awaits 
the  arrival  of  population  to  subdue  it  to  the  advantage  of  mankind. 
The  particulars  given  of  tlie  work  of  the  railways,  and  the  deduc- 
tions which  may  be  drawn  from  them  of  the  general  prosperity  of 
the  country,  and  of  the  facilities  and  opi>ortunities  afforded  to  the 
producer  in  any  form — from  any  country,  or  of  any  nationality 
without  distinction — taken  in  conjunction  with  the  reflection  that 
many  thousands  of  acres  of  both  mineral  and  agricndtural  lands  in 
close  [)roximity  to  existing  lines  of  railway  are  still  unoccupied, 
\inj)ros}»ected,  and  untraversed  by  man,  will  no  doubt  justify  the 
conclusion  that  further  prosperity  can  be  the  only  result  of 
additional  ])o]iulation,  and  that  the  Colony  of  Western  Australia 
does  and  will,  ff>r  many  years  to  come,  welcome  the  enterpr-ising 
settler  and  afford  him  -provided  that  he  has  sufficient  capital  at 
his  command  to  give  him  a fair  start,  and  a fair  stock  of  energy 
and  resourcefulness — every  element  and  prospect  of  success  and 
wealth.  To  Europeans  of  every  nationality  the  same  o]>portunities 
and  privileges  are  granted  as  to  natives  of  the  Colony^  or  any  other 
English  speaking  people.  The  railway  indiistry  is  only  one  of  the 
many  forms  of  commercial  enterprise  carried  on  in  the  Colony, 
and  the  success  which  has  attended  it  may  l)e  accepted  as  a speci- 
men of  the  results  which  have  crowned  so  many  other  undertakings. 
The  heavy  traffic  will  show  the  large  quantities  of  goods  which  are 
carried,  and  the  number  of  passengers  who  can  and  do  afford  to 
travel  both  on  business  and  pleasure — in  fact,  as  I have  previously 
stated,  the  intelligent  consideration  of  these  facts  and  figures  will 
furnish  the  mind  with  a fair  idea  of  the  advantages  of  the  Colony 
of  Western  Australia  as  a place  of  residence  for  the  pursuance  of 
business,  manufacturing,  agricultural,  mining,  or  other  occupations 
allied  thereto,  or  as  a place  for  the  investment  of  caiiital  to  enable 
these  industries  to  be  extended. 


FREMANTLE  HARBOUR  WORKS. 

General  Description. 

{By  C.  F.  O'Connor,  C.M.G.,  Etigiveer-in-Cliief.) 

1.  The  Port  of  Fremantle,  from  its  geogra])hical  position,  must 
of  necessity  be  the  principal  port  of  Western  Australia,  situated  as 
it  is  within  12  miles  of  Perth,  the  capital  city  of  the  Colony. 

2.  Both  of  these  important  towns  are  Imilt  on  the  banks  of 
the  Swan  River,  but  owing  to  the  fact  that  the  entrance  to  that 
river  at  Fremantle  was,  until  recently,  completely  lilocked  by  a 
rock  bar,  awash  at  low  wmter,  and  with  only  two  feet  rise  of  tide, 
all  v'essels  calling  at  the  Port  were  compelled  ti)  either  anchor  in  the 
open  roadstead  and  discharge  their  cargoes  into  lighters,  or  lie 
alongside  the  uiqu’otected  ocean  jetty,  which  was  only  possible  in 
very  tine  weather. 


Fremantle  Harbor. 
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3.  The  necessity  of  providing  better  facilities  for  shipping  for 
a long  time  engaged  the  attention  of  the  Government  of  Western 
Australia,  Imt  nothing  definite  was  done  in  this  direi-tion  until  the 
year  1891,  when  it  was  determined  to  convert  the  estuary  of  the 
River  Swan  into  a harbour  by  the  construction  of  sheltering  moles 
in  the  ocean,  and  ext-avation  of  entnince  channel  through  rock  bar, 
and  firedging  and  wharves,  etc.,  within  the  estuary  itself. 

4.  The  moles  to  start  from  the  North  and  South  side  <jf  the 
estuary  respectively,  and  to  l)e  carried  out  to  such  extent  as  might 
be  necessary  to  shelter  the  entrance  channel. 

5.  The  entrance  channel  to  be  30  feet  deep,  and  450  feet 
■wide,  blasted  and  dredged  tlu-ough  the  rock  bar,  which  extended 
from  water  level  at  coast  line  to  30  feet  below  water  about  4,500 
feet  out  from  coast  line,  and  also  extended  1,000  feet  up  river. 

6.  The  inner  basin  to  be  about  three-cpiarters  of  a mile  in 
length  and  800  feet  in  width,  and  30  feet  deep,  with  cpiays  along 
both  sides ; the  original  depth  of  water  on  the  average  having  been 
about  6 inches,  allowing  for  the  sandbanks  above  low  water  mark. 
(The  width  of  basin  has  since  been  decided  to  be  increased  to  1,400 
feet,  -wfith  j)rojecting  jetties  on  Nortli  side.) 

I . The  scheme  also  included  the  reclamation  of  land  for  rail- 
way iturposes  on  both  sides  of  estuary,  the  area  ultimately  decided 
to  be  so  reclaimed  being  altout  80  acres. 

8.  These  works  were  estimated  to  cost  about  4)800, 000,  and  to 
take  about  eight  years  to  complete,  and.  Parliamentary  authority 
having  been  obtained,  they  were  commenced  in  November,  1892, 
and  have  been  steadily  procee<ling  since  then,  and  are  now  rapiilly 
approaching  completion . 

9.  On  the  plan  and  section  herewith  the  full  lines  show  the 
works  completed,  and  the  colors  represent  work  in  jtrogress. 

Breakwatees. 

10.  The  two  breakwaters  were  first  constructed,  being  built  on 
the  “ Pierres  Perdues  ” system.  The  Northern  lireak water,  which 
is  on  the  side  of  the  harbour  from  which  all  bad  weather  comes, 
was  carried  out  to  a distance  of  3,450  feet,  altsorbing  575,277  cubic 
yards  of  stone,  in  blocks  varying  from  1 to  30  tons.  It  has  a to}» 
width  at  the  ocean  end  of  60  feet  (exclusive  of  rounded  head  ),  and 
rail  level  17  feet  9 inches  above  low  water,  with  rough  rublde 
parapet  standing  13  feet  alrove  that.  I he  side  slopes  oil  the  ocean 
side  are  very  fiat,  specially  large  stones  being  used  in  this  portion 
of  the  work,  which,  since  its  completion,  has  been  sulijected  to  heavy 
gales  for  several  years  without  any  material  damage  having  been 
done  to  it. 

II.  As  the  entrance  channel  is  protected  from  the  South  li_v 
outlying  islands,  it  was  only  necessary  to  carry  out  the  Southern 
Mole  for  a length  of  2,040  feet,  absorbing  257,334  culiic  yards  of 
stone,  in  blocks  of  somewhat  lesser  size  than  in  the  Nuth  Mole. 
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12.  The  Noi'therii  breakwater  has  been  constructed  at  an 
average  cost  of  42  6 pence  per  cubic  yard,  and  the  Soi;thern  break- 
water at  an  average  cost  of  44' 3 pence  per  cuV)ic  yai’d. 

Blasting  the  Bar. 

18.  The  blasting  of  the  rock  bar,  preparatory  to  dredging  it, 
was  really  the  most  iinpoi-tant  work  of  the  whole  scheme,  as,  on  its 
being  satisfactorily  done,  dej tended  the  success  of  the  undertaking. 
In  order  that  the  rock  might  be  sufficiently  shattered  to  allow  of  its 
being  removed  Ity  dredges,  it  w'as  necessary  to  blast  the  whole  of 
the  area  to  be  deepened,  viz.,  about  54  acres.  For  this  purpose 
trestle  stages  were  erected,  and  from  these  stages  holes  3 inches  in 
diameter,  and  spaced  16  feet  apart,  were  drilled  in  the  rock  by  hand 
to  a de])th  of  33  feet  below  low  water.  As  each  hole  was  completed 
it  was  charged,  by  means  of  a watertight  tin  tulie,  reaching  from 
bottom  of  drilled  hole  to  above  water  level,  with  gelignite  and 
dynamite,  and  each  row  of  holes  so  charged  was  exploded  by  means 
of  time  fuses.  Owing  to  the  proximity  of  the  town  of  Fremantle 
not  more  than  56lbs.  of  dynamite  conld  be  tired  at  one  time,  and 
this  restriction  considerably  impeded  the  progress  of  the  work. 
Before  each  row  of  shots  was  tired  the  trestles  were  removed  to  the 
uni  hasted  portion,  and  the  operation  thereafter  repeated.  1,153,635 
cubic  yards  have  lieen  blasted  in  this  manner  at  an  average  cost  of 
34‘03  pence  per  cubic  yard.  In  a.ddition  to  this,  however,  247,058 
cubic  yards  of  rock  were  removed  without  blasting,  which  brings 
down  the  awrage  for  ilrilling  and  blasting  to  28'63  pence  per  cubic 
yard  of  rock  subsecpiently  dredged. 

Rock  Dredging. 

14.  The  work  of  dredging  the  lilasted  rock  was  carried  on  by 
means  of  bucket  ladder  dredges.  Only  two  of  these  have  lieen  used, 
but  for  the  last  three  years  they  have  been  working  continuously 
night  and  day  for  six  days  per  week. 

15.  The  total  amount  of  rock  dredged  to  the  3lst  December, 
1899,  was  1,400,693  culac  yards,  which  includes  the  247,058  cubic 
yards  of  soft  rock  already  mentioned  as  having  been  dredged 
without  being  previously  blasted. 

16.  Adding  the  cost  of  dredging,  which  averaged,  for  rock 
dredging,  aliout  Is.  2d.  per  cubic  yard,  to  the  expenditure  incurred 
in  drilling  and  blasting,  gives  a total  (approximately)  of  3s.  6d.  per 
cubic  yard  as  the  average  cost  of  removing  the  rock.  This  includes 
the  cost  of  exj)losives  and  all  materials  used. 

Sand  and  Clay  Dredging, 

17.  Inside  the  rock  liar  the  material  met  with  in  the  Inner 
Basin,  which  will  have  an  area,  when  comjileted,  of  109  acres,  con- 
sisted chiefly  of  sand  and  clay,  with  a considerable  amount  of  sea- 
weed in  ]ilaces.  Two  suction  dredges  have  been  engaged  removing 
this ; 243,119  cubic  yards  of  sand  were  pumped  ashoi’e,  thus 
reclaiming  54  acres  of  land  on  the  South  side  of  the  river,  while  the 
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balance  of  the  material  dredged  to  date,amouuting  to  (approximately) 
3,500,000  cubic  yards,  has  been  carried  to  sea,  a distance  of  2^  miles 
each  way,  total  journey  tive  miles.  About  2.500,000,  yards  of  sand, 
clay,  and  seaweed  have  still  to  be  dredged,  but  it  is  anticipated  that 
this  will  all  be  removed  during  the  present  year. 

18.  The  cost  of  dredging  done  tr)  date  in  the  Inner  Basin, 
including  the  pumping  of  some  of  it  into  reclamation  ground  as 
already  mentioned,  has  averaged  about  7d.  per  cubic  yard.  It  is 
anticipated  that  what  remains  to  be  done  will  l)e  cheaper. 

Wharves. 

19.  For  the  whole  length  of  the  South  side  of  the  Inner 
Basin  a wharf  has  been  constructed  cvhich.  with  the  reclaimed 
ground,  forms  the  present  Railway  Station  Yard  at  Fremantle. 
The  total  length  of  this  wharf  is  4,980ft..  of  which  4.575ft.  is 
at  present  available  for  shipping,  the  remainder  being  in  various 
stages  of  completion.  For  870ft.  of  the  wharf  there  is  a de])th  of 
30ft.  of  water;  for  980ft.  there  is  27ft.  of  water  ; for  1,110ft.,  20ft. 
of  water;  and  for  the  remaining  1,615ft.  there  is  a depth  of  from 
15ft.  to  12ft.  of  water.  The  dejith  throughout  the  whole  leugtli  of 
wharf  will  be  30ft.  within  the  next  few  months. 

20.  Owing  to  the  rapid  development  of  the  (joldtields  there 
has  been  an  enormous  increase  in  the  shi]iping  trade  of  Fremantle 
during  the  last  few  years,  which  has  necessitated  more  wharf 
accommodation  being  provided  than  was  contemplated  in  the 
original  scheme.  Thus,  to  meet  the  urgent  demands  of  coal  and 
cattle  traffic,  a wharf  1,000  feet  in  length  has  bt'en  constructed  on 
the  inner  side  of  the  North  Mole,  where  all  coal  ships  and  some 
cattle  ships  discharge  their  cargi)es,  and  the  coal  is  camveyed  thence 
about  1^  miles  Ity  rail  to  the  coal  depot  which  has  been  formed  on 
the  North  side  of  the  harboiir.  A wharf  for  timber  ships  has  also 
lieen  built  on  the  inner  side  of  the  South  Mole  for  a length  of  300 
feet.  This  makes  1,300  feet  of  wharfage  in  addition  to  the  4,575 
feet  of  wharfage  already  mentioned.  There  is,  therefoian  available 
at  the  present  time  5,875  feet  of  wharfage. 

21.  On  the  North  side  of  the  harbour  the  work  is  not  so  far 
advanced.  It  is  propiosed  to  construct  here  five  jetties,  each  being 
of  sufficient  size  to  accommodate  two  mail  steamers.  The  first  of 
these  jetties  is  now  approaching  compdetion,  and  the  V)asin  has  been 
dredged  to  full  width  and  full  de]4li  for  some  distance  to  enable  it 
to  be  utilised. 


Further  Extension  of  North  Mole. 

22.  With  a view  of  affording  still  further  protection  in  Itad 
weather  for  the  large  mail  steamers  that  now  frequent  the  Port,  it 
has  been  decided  to  extend  the  North  Mole  a distance  of  1,350  feet, 
and  the  work  is  now  in  hand,  as  will  be  seen  by  refeience  to  the 
pdan.  The  total  length  of  this  breakwater,  as  at  pnesent  authorised, 
will  therefore  be  4,800  feet. 
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Graying  Dock. 

23.  Parliamentarv  authority  has  also  been  obtained  for  the 
construction  of  a Graying  Dock,  which  shall  be  capable  of  taking 
in  any  of  the  large  steamers  now  trading  to  Australia.  The 
position  of  the  proposed  dock  is  shown  on  the  plan,  and  the  woi’k 
of  construction  will  be  commenced  as  soon  as  the  dredging  of  that 
part  of  the  harbour  is  sufficiently  adyanced. 

Financial  and  other  Adyantages  gained. 

24.  The  advantages  alrea.d}'  gained  by  these  works  are  very 
im];)ortant  and  numerous,  including  amongst  other  things  the  use 
of  the  harbour  by  steamers  of  higher  class  and  larger  tonnage  than 
could  be  induced  to  come  to  the  roadstead  previously ; and  there  is 
also  a very  large  pecuniary  advantage  in  many  ways,  amongst 
others  in  the  saving  of  cost  of  lighterage,  which  was  necessary 
before  the  present  harbour  was  constructed. 

25.  The  cost  of  lighterage  thus  involved  in  1896,  deduced 
from  Customs  returns,  is  estimated  to  have  been  about  ^£68,400, 
and.  on  the  same  basis,  the  lighterage  during  last  year  (1899)  would 
have  come  to  at  least  ^£87,000 ; and  this  alone  is  much  more  than 
double  the  interest  which  the  Government  have  to  pay  on  the  cost 
of  the  works  up  to  date  (about  =£750,000),  and  is  even  more  than 
double  tlie  interest  which  will  have  to  be  paid  on  the  present 
estimated  cost  of  the  works  (about  £11,000,000),  the  works  as 
actually  lieing  carried  out  being  more  extensive  than  originally 
estimated  for. 

COOLGAEDIE  WATER  SDPPLA^  SCHEME. 

For  Supplying  Water  to  the  Principal  Goldfields  of 
Western  Australia. 

(By  C.  r.  O’Connor,  C.M.G.,  Engineer-in-Chief.) 

1.  In  the  project  known  as  “The  Coolgardie  Water  Supply 
Scheme  ” it  is  proposed  to  deliver  to  the  goldfields  of  Coolgardie, 
Kalgoorlie,  and  surrounding  districts  a supply  of  five  (5)  million 
gallons  per  diem  of  fresh  water,  to  be  pumped  from  a storage 
reservoir  on  the  Helena  River,  about  23  miles  from  Perth  and  325 
miles  from  Coolgardie. 

2.  The  works  contemplated  and  now  in  course  of  construction 
consist  of : — 

(a.)  Storage  reservoir  on  the  Helena  River. 

(h.J  Pumping  installations  at  eight  stations. 
fr.)  Main  conduit  of  steel  pipes. 

(d.)  Receiving  tanks,  minor  reservoirs,  and  service  reservoirs. 
(e.j  Distributing  pipes  on  goldfields. 

Storage  Reservoir. 

3.  As  a residt  of  gauging  of  the  Helena  River  floWj  it  has 
been  decided  to  construct  a regulating  reservoir  capable  of  storing 
two  years’  supply. 


Coolgardie  Water  Scheme.  Excavations  for  Weir. 
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4.  This  is  to  be  obtained  liy  building  a concrete  weir  with 
height  of  crest  100ft.  above  the  river  bed  ; and,  as  the  founda- 
tion is  in  one  jilace  nearly  100ft.  below  the  river  bed,  the  total 
height  of  the  weir  from  l)ottoin  of  foundation  to  top  of  crest  is 
thus,  in  one  place,  nearly  ‘2o0ft.  This,  however,  applies  to  a 
length  of  15ft.  only  of  the  wall,  the  toji  length  of  wliich  will  be 
about  700ft. 

5.  The  width,  or  thickness,  at  level  of  river  bed  will  be 
85ft.,  the  rock  walls  of  the  excavations  below  that  level  being  such 
that  this  width  of  85ft.  will  be  also  the  maximum  width  of  the 
concrete  structure. 

6.  The  width  near  crest  will  b(‘  about  15ft.,  and  the  crest 
and  lip  of  the  weir  are  designed  for  a “ curve  of  contact”  to  avert 
any  leaping  by  the  ovei'flow  during  exceptional  floods. 

7.  The  waste- weir  is  to  be  formed  on  the  main  wall,  and  will 
provide  for  a free  overflow  5ft.  deeji  and  400ft.  wide. 

8.  The  usual  accessories  of  valve  tower,  scour  ]>ipes,  outlet 
pipes,  gangwuiy,  etc.,  will  be  constructed. 

9.  The  dei»th  of  w'ater  at  full  supply  level,  namelv,  frou) 
level  of  river  l)ed  to  crest  of  weir,  will  be  lOOft. 

10.  The  lowest  level  from  which  water  will  be  pumped  is 
20ft.  above  river  bed,  and  the  capacity  of  re.servoir  above  that  level 
will  be  4,600  million  gallons, 

11.  'With  the  reservoir  full,  the  water  wall  extend  up  stream 
to  a distauce  of  74  miles  from  the  weir. 

12.  The  excavation  for  the  foundation  of  the  weir  wall  has 
been  made,  and  all  necessary  trenching  and  chasing  completed. 

13.  Cement  slaking  and  storage  sheds,  stone-crushing  j'lant, 
and  concrete  mixing  machinery,  together  with  general  repairing 
workshops,  have  been  erected,  and  the  construction  of  the  concrete 
weir  has  been  commenced. 

14.  An  electric  lighting  installation  has  also  been  set  up,  sc 
tlmt  the  work  can  proceed  night  and  day,  if  considered  necessary. 

15.  It  is  estimated  that  the  weir  will  take  about  eighteen 
months  from  this  date  to  complete. 

Pumping  Installations. 

16.  The  bed  of  the  Helena  River  at  the  weir  site  is  320ft. 
above  sea  level,  and  the  low-est  siqiply  level  from  which  water  will 
be  pumped  is  340ft.  The  main  part  of  Coc)lgardie  towmsite  is  about 
1,400ft.,  and  of  Kalgoorlie  (25  miles  further  eastward)  about 
1,230ft.  above  sea  level,  and  the  main  distributing  reservoir  will  be 
1,585ft.  above  sea  level.  The  total  net  lift  to  the  main  distributing- 
reservoir  is,  therefore,  about  1,245ft..  and,  adding  to  this  the  head 
due  to  frictional  resistance  in  the  pipe  main  (with  a lilieral  margin 
for  incrustation  and  allowance  for  maximum  possible  loss  of  head. 
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due  to  variation  of  water  level  at  pumping  stations  and  other  con- 
tingencies the  total  gross  lift,  including  friction,  is  2,632ft. 

17.  Another  matter  of  importance  is  that  of  dividing  the 
total  lift  amongst  several  sets  of  engines  and  iniinps,  variously 
located  along  the  pij^e  line.  The  pijie  main  to  Coolgardie  being  325 
miles  in  length,  it  is  imperative  that  the  thickness  of  the  pipes  be 
kept  within  economical  limits ; and,  in  order  to  achieve  this  with- 
out undue  division  of  the  pumping  installations,  and  having  regard 
to  the  irregularity  of  the  j>rolile,  it  is  considered  that  eiglit  pump- 
ing stations  will  give  the  best  residts,  and  arrangements  have  been 
made  accordingly. 

18.  The  first  pumping  installation  will  be  located  close  to  the 
main  storage  reservoir,  and  will  consist  o{  three  sets  of  boilers, 
engines,  and  pumps — two  sets  to  work  and  one  to  spare  ; and  each 
set  will  be  capalile  of  pumping  2,800,000  imperial  gallons  per  diem 
against  a head,  including  friction,  of  450ft.  The  second  pumping 
station  is  located  on  the  pipe  line  at  a distance  of  about  H miles 
from  the  first  pumping  station.  The  machinery  at  No.  2 station 
will  be  precisely  similar  to  that  at  JMo.  1.  and  will  raise  the  water 
to  a high  point  on  the  Darling  Kanges,  from  which  it  will  gravitate 
(through  pipes  laid  generally  alongside  the  railway  line)  for  a dis- 
tance of  about  75  miles  to  pumping  station  No.  3 (77  miles  from 
station  No.  2),  the  machinery  of  which  will  lie  jirecisely  similar  to 
that  of  Nos.  1 and  2.  From  station  No.  3 the  water  will  be  pum^jed 
to  station  No.  4,  which  is  140  miles  from  the  head  works,  and  about 
611  miles  from  station  No.  3,  the  machinery  at  station  No.  4 being- 
si  milar  to  that  of  stations  Nos.  1 to  3. 

19.  Stations  5 to  8 (inclusive)  are  located  close  to  the  railway, 
and  at  the  following  mileages  on  the  jiipe  line: — No.  5,  171  miles; 
No.  6,  217  miles  ; No.  7,  248  miles;  No.  8,  293  miles.  At  stations 
5 to  8 (inclusive)  the  machinery  will  be  similar  throughout,  but 
there  will  be  only  two  sets  of  Imilers,  engines,  and  pumps  (one  to 
work  ami  one  to  spare)  at  each  station,  and  the  total  normal  lift 
jjrovided  for  at  each  is  225ft. ; but  with  the  further  provision 
that,  while  each  set  of  pumping  engines  Avill  lie  capable  of  raising 
the  full  sup].tly  to  a height  of  225ft.,  it  will  also  be  capable  of 
pumping  past  one  station  or  reservoir,  and  on  to  the  next  station  or 
reservoir,  a reduced  supply  corres])onding  to  the  increased  head. 

20.  Tenders  for  the  supply  of  the  pumping  machinery  have 
l)een  invited  from  several  prominent  pump  manufacturers  in 
England,  America,  and  the  Continent  of  Eui-ope,  and  many  were 
received  in  response  to  the  invitation. 

21.  The  tenders  are  now  under  the  consideration  of  the 
(xovernment,  and  it  is  expected  that  a contract  for  the  whole  will  be 
let  x-ery  shortly. 

Main  Conduit. 

22.  The  main  conduit  consists  of  steel  pipes  of  Mephan  Fer- 
guson’s Patent  Locking  Bar  type.  The  internal  diameter  throughout 
is  30  inches,  the  minimum  thickness  -}  of  an  inch,  and  the  maximum 


Coolgardie  Water  Scheme.  The  Pipe  Works. 
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thickuess  tV  of  an  inch.  G-cnerally  the  pipes  will  be  laid  in 
trenches,  and  connected  liy  double  socketed  sleeves  or  thimldes  with 
lead  joints. 

•23.  Two  contracts,  each  for  the  supply  of  half  the  total 
quantity  of  pipes  and  joint  rings  required,  have  been  let,  one  to 
Mr.  Mephan  Ferguson,  of  Falkirk,  near  Perth,  Western  Australia 
(the  patentee  of  the  pipe);  and  the  other  to  Messrs.  Cl.  and  C. 
Hoskins,  of  Midland  Junction,  near  Guildford,  'W  estern  Australia, 
at  a combined  cost  of  ^1,025,124.  Up  to  the  present  time 
(February,  1900)  the  construction  of  upwards  of  20  miles  of  pipes 
has  been  completed,  and  their  distribution  along  the  pipe  track  has 
been  commenced. 

24.  Orders  for  the  valves  retjuired,  and  for  all  special  joints 
required,  will  shortly  be  placed  in  England. 

Receiving  Tanks,  Minor  Reservoirs,  etc. 

25.  At  the  pumping  stations  2 to  8 (inclusive)  receiving  tanks 
will  be  constructed  ( excejiting  cases  where  suitable  reservoirs 
already  exist)  of  sufScient  capacity  to  proOde  for  irregularities  iii 
the  pumping  and  for  other  contingencies. 

26.  Minor  Reservoirs. — At  several  high  points  along  the  line 
regulating  reservoirs  will  be  constructed,  with  a capacity  of  from 
l,000,00trto  12,000,000  gallons  each,  for  which  surveys,  trial  liures, 
and  shafts  have  already  been  made. 

27.  Service  Reservoirs.— These  will  be  constructed  on  hills  in 
the  vicinity  of  Coolgardie  and  Kalgoorlie. 

Distributing  Pipes  on  Goldfields. 

28.  The  principal  of  these  consist  of  a steel  main  of  about 
21  inches  in  diameter  from  Coolgardie  to  Ixalgoorlie,  a distance  of 
25  miles. 

General. 

29.  Geiierallv,  the  pipe  main  will  be  adjacent  to  the  railway 
line  throughout,  and  the  pumping  arrangements  are  such  that  a 
reduced  q^iititv  of  water  can  be  pumped  from  station  No.  5 past 
No.  6 to  No.  7,  also  from  No.  6 past  No.  7 to  No.  8,  and  from  No.  7 
past  No.  8 to  the  main  service  reservoir. 

30.  With  the  pumping  machinery  arranged  as  above,  and  the 
requisite  storage  capacity  provided  for  along  the  route  and  near  the 
terminus,  the  contingency  of  cessation  of  pumping  at  any  one 
station  for  a period  of  seven  days  is  provided  for. 

31.  The  estimated  cost  of  supph  ing  the  water  is  3s.  6d.  per 
1,000  gallons,  being  about  five  per  cent,  of  the  present  cost  of 
condensed  water  on  the  goldfields  which  are  to  be  supplied  by  the 
works  above  described. 

32.  The  actual  saving  to  the  existing  population  may  he 
stated  as  follows ; — Assuming  the  population  to  be  served  liy  this 
water  supplv  to  be  42,000,  and  that  their  average  consumption  per 


160 


lieail  (including  some  provision  for  condensed  water  for  machinery 
and  live  stock)  is  five  (5)  gallons  per  day,  as  was  ascertained  some 
short  time  back  l)y  a careful  reckoning  of  the  peo]jle  within  the 
area  which  tliis  water  supply  would  command,  the  present  con- 
sumption is  210,000  gallons  jjer  diem,  and  this,  we  are  informed 
from  the  investigations  already  mentioned,  costs  the  community 
i;8t»0  a day,  which  is  equivalent  to  i0292,OOO  per  annum. 

33.  To  siqqdy  an  equal  amount  of  water  at  the  rate  estimated 
in  the  water  scheme  would  cost  the  population  only,  say,  ^£36  per  day 
or  ill4,()00  per  annum,  an  annual  saving  of  considerably  over  a 
quarter  of  a million  p<juuds  sterling. 

34.  Or,  to  put  the  matter  in  another  way,  the  community 
could  readily  use  four  times  the  quantity  of  water  they  do  use,  and 
would  gladly  do  so  if  they  could  afford  it,  as  the  amount  now  used 
is  barely  sufticieiit  to  support  life,  leaving  scarcely  any  margin  for 
reasonable  cleanliness;  and  if  they  get  the  water  for  3s.  6d.  per 
l,(>bt)  gallons,  they  could  use  tour  times  the  quantity  they  now  use 
at  less  than  a fifth  of  the  money  they  now  |)ay  for  their  present 
totally  inadequate  supply. 

35.  The  great  benefit  to  the  Eastern  goldfields  generally 
that  will  accrue,  on  the  completion  of  this  water  scheme,  can  thus 
rearlilv  be  seen. 


Siniimary  of  FrItivijinI  Particulars. 


Item. 

Descriptiou. 

Uuit  of  Measure. 

Amouut. 

1 

Quantity  of  water  requireil  to  he  pumped 
Iier  day  of  24  hours 

Gallons 

5,600,000 

2 

Length  of  pipe  main  from  storage  reservoir 
to  Coolgardie 

Miles 

325 

3 

Diameter  of  pipes  to  he  laid  (steel,  locking- 
hartype)  

Inches 

30 

t 

Velocity  of  water  per  second 

Feet 

2-124 

Net  lift  from  storage  reservoir  to 

main  distributing’  reservoir  ...  1,245 

Plus  allowance  for  intermediate 

reservoirs  ...  ...  ...  ...  105 

Feet 

1,410 

(i 

Head  per  mile  allowed  for  friction  ... 

Feet 

3-76 

7 

Total  hea<l  allowed  for  friction 

Feet 

1,222 

s 

Estimated  gross  head 

Feet 

2,632 

9 

Weight  of  water  to  be  raised  per  diem 

Tons 

25,000 

10 

Vyork  per  diem 

l,000ft.-ton3 

65,800 

11 

Net  effective  power  required 

No.  of  H.P. 

3,102 

12 

Power  to  1)0  supp)lied — 

P.H.P.  of  engines  in  work  ...  3,712 

Plus  P.H.P.  of  engines  in  reserve  2,475 

No.  of  H.P. 

6,187 

1: 
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Exhibition  Building’s,  Coolgardie. 
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The  Western  Australian  International 
Exhibition  of  1899,  Coolgardie. 

Its  Success  and  Benefits  to  the  Colony. 

{Bij  H.  Lawrence  Read.  J.P.) 

Though  to  many  the  idea  of  holding  an  International  Exhibi- 
tion in  Coolgardie — a place  that  had  oidy  become  known  to  white 
{)eople  six  years  before — may  have  appeared  presumptuous  and 
objectless,  there  is  ample  evidence  that  the  spirit  and  entcu’prise  of 
those  who  originated  and  carried  it  tiirough  resulted  in  far-reaching 
effects,  and  have  already  borne  good  fruit  in  the  Colonv,  to  sav 
nothing  of  the  advertisement  given  to  Western  Australian  jn-oduc- 
tions  throughout  the  civilised  world. 

Originally  the  members  of  the  Coolgardie  Mine  Managers’ 
Institute  put  the  project  before  the  public  in  the  form  of  a proposal 
to  hold  an  exhibition  of  mining  and  gold-saving  appliances,  or.  as 
stated  by  them,  “ an  exhibition,  the  arguments  in  favour  of  which 
rest,  primarily,  on  tin?  necessity  of  securing  a more  rapid  and 
successful  development  of  the  Colony’s  mineral  resources,  bv 
practical  trials  of  ore-reducing  and  gold-saving  machinerv  on  the 
goldiields,  under  the  practical  working  conditions  that  exist 
thereon.” 

This  proposal  was  placed  before  the  Right  Hon.  Sir  John 
Forrest.  Premier  of  the  Colony,  by  whom  it  Avas  ajiproved  ami 
supported  in  a manner  (piite  in  keeping  Avith  the  zeal  ever  displaveil 
by  him  in  furtherance  of  the  interests  of  the  Colonv.  At  this  time 
Coolgardie  had  only  been  discovered  something  like  four  and 
a-half  years,  yet  in  that  short  period  a railway  line  had  been  con- 
structed from  Northamto  Kalgoorlie,  a distance  of  316  miles  (being 
396  miles  from  the  port  of  Fremantle),  through  sand-plains  and 
Avaterless  wastes,  in  order  to  afford  every  jjossilile  comfort  to  the 
neAver  settlers,  and  every  facility  t(.>  those  engaged  prospecting  and 
deA'eloping  the  already  Avorld-famed  inineral  Avealth  of  the  goldfields. 
And  it  must  be  borne  in  mind  that  this  Avas  not  1(.)  vears  after 
the  granting  of  Responsible  GroA-ernment  to  Western  Australia. 

It  Avas,  therefore,  but  natural,  when  the  original  exhilntion 
proposals  Avere  sulnnitted  to  him,  that  the  Premier  sliould  offer 
every  reasonable  encouragement  and  lielji  to  insure  its  success;  ami 
it  Avas  equally  in  keeping  Avith  his  AA-ell-knoAvn  ].>rogressive  policv 
that  he  should  favour  a more  comprehensive  scheme,  haviny  for  its 
object  the  fullest  exposition  of  the  Colony’s  resouia.-es. 

For  in  \\  esterii  Australia  peculiar  and  difficult  circumstances 
had  arisen  from  the  Avonderf ul  gold  discoveries,  circuinstances  which 
Avere  perhaps  unicjue  in  the  world’s  history. 
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itli  a limited  and  settled  2)<-'l'iil^dion,  and  no  inq^ortant 
iintside  markets  availalile,  there  was  little  or  nothing-  to  stimulate 
inereased  jiroduetion  l'ia)m  the  enltivahle  lands  whicdi  abonnded  in 
the  Coh  )n_v.  Bnt  fidlowing  tlie  discovery  of  Bayley’s  came  a heavj' 
inrush  i>f  |i(i|)\dation,  and  immediately  there  was  set  uj)  a demand 
for  wh  it  the  Colony  is  easily  ca|»ahle  of  iiroducdng  nnder  largely 
increased  land  cultivation,  hut  which  it  could  scarcely  he  exj^ected 
to  ju'oduce  until  a few  years  after  a general  realisation  of  the  future 
]>rosj)ects  on  the  [)art  of  the  oldor  settlers,  who  could  scarcely  he 
exj)ected  to  immediately  (juadruple  their  sn|)]ilies,  even  after  liecom- 
ing  convinced  of  the  necessity  of  so  doing. 

Here  was  a position  on  which,  in  view  of  the  facts,  a dispas- 
sionate onlooker  would  inevitalily  he  forced  to  one  conclusion, 
]>remising  that  the  object  to  lie  gained  was  the  Colony’s  advancement. 

And  this  was  the  conclusion  arrived  at  and  ex2)ressed  by  Sir 
Ji'hn  Forrest,  and  in  pursuance  of  the  jiolicy  which  it  dictated  he 
has  resolutely  set  his  hand  to  the  encouragement  of  production  up 
to  the  standard  of  the  Colony’s  requirements,  under  the  belief  that 
in  the  course  of  a veiw  short  jieriod  our  farmers,  fruit-growers,  and 
other  jiroilucers,  by  virtue  of  their  jti’oximity,  and  of  less  necessary 
handling  of  j)i-oducts,  will  be  able  to  send  their  su^iplies  forward  to 
the  fields  at  a much  cheaper  rate  than  the  Eastern  railways. 

'i’he  readiness  with  which  the  Government  snjitiorted  the  more 
comprehensive  scheme  is  therefort*  at  once  understandable  and 
apjireciable,  and  already  the  results  are  sufficiently  noticeable  to 
justify  the  exjienditure  that  was  incurred  by  the  undertaking. 
Fruit  fa  daily  necessity),  whi(di  was  tor  a long  time  absolutely 
unobtainable,  and  sidisequently  brought  very  high  jn’ices,  has 
cheajiened  on  the  goldfields  considerablv  since  the  growers  were 
induced  to  visit  the  Exhibition,  and  wei’e  therel)y  brought  to  realise 
the  immense  markets  ojien  to  their  direct  sujij^lies  ; and  the  same 
nunark  aj)plies  to  many  other  necessaries  of  life  ju’oduced  in  the 
Colony.  But  more  important  still,  the  same  cause  has  ojrerated 
towards  increased  cultivation,  and  there  has  lieen  a large  encroach- 
ment on  the  formerly  untilled  lands  —an  encroachment  that  is 
steadily  continuing.  Another  object  in  having  the  scoj.ce  of  the 
Exhibition  extended  was  to  illustrate  the  wealth  of  the  Colony  in 
products  for  which  the  internal  markets  did  not  set  u|)  a sufficient 
demand ; in  fact,  in  which  the  su|)plies  can  tcecome  practically 
unlimited,  such  as  timbers,  wines,  (Iried  fruits,  ircreserves,  olives, 
vegetable  oils,  honey,  etc.,  etc.  Those  who  visited  the  Exhibition 
will  bear  testimony  to  the  magnificent  and  extensive  dispday'  made 
in  these  articles. 

The  Exhibition  w-as  ojcened  on  the  21st  March,  1899,  by  His 
Excellency  the  Governor,  Lieutenant-Colonel  Sir  Gerard  Smith, 
K.C.M.G.,  assisted  by  the  Eight  Hon.  Sir  John  Forrest,  P.C., 
K.C.M.G.,  Premier  of  Western  Australia,  and  the  members  of  his 
Ministry,  and  among  the  visitors  were  the  officers  of  the  ATistralian 
Squadron,  and  Captain  Cowarde  and  the  officers  of  H.I.M.  Austrian 
s.s.  “ Saida.” 


It;;:; 

The  closiu'j'  eereiuony  toek  ]>lace  on  the  1st  -Inlv  following,  and 
during  the  period  of  its  ojieniu^  the  attendance  exceeded  75,t>0t>. 
The  total  nninber  of  exhibits  was  18.78b,  and,  as  had  lieen  desired, 
these  were  thoronyhly  varied  and  comjn’ehensive  in  cliaraeter,  and 
comprised  splendid  illnstrations  of  Western  Australian  productions. 

The  President  of  the  Exhibition  was  A.  E.  M<.n'!:.;-ans,  Esq. 
M.L.A.  for  Coolo-ardie.  and  the  Chairman  of  Foreign  Kelations 
and  Administration  was  H.  Lawrence  Read.  Esq.,  J.P.,  both  of 
whom  rendered  yeomen  service,  and  to  these  gentlemen,  in  con- 
junction with  the  Premier,  is  due  in  great  part  the  signal  success 
of  the  undertaking. 

Mineral  Court. — The  organisation  of  a ^lineral  Court  was 
chiefly  due  to  Mr.  H.  Lawrence  Read,  and  the  special  collection 
contained  therein,  approximately  valued  at  =£140, 00b,  must  have 
afforded  that  gentleman  the  satisfaction  that  he  had  undoul)tedlv 
earned.  It  was  unquestionably  the  finest  collection  of  its  kind 
ever  got  together,  and  was  the  feature  par  excellence  of  the 
Western  Australian  Exhiliition. 

It  was  due  to  that  fact  that  Western  Australia  was  so  unani- 
mous in  securing  re})resentation  at  the  Paris  Ex])Osition  in 
1900,  and  those  wlui  have  the  favoured  opportunitv  of  inspecting 
the  mineral  display  thereat  will  reali.se  the  value  of  the  Exhibition 
so  recently  held  in  Coolgardie.  There  is  prolialilv  no  country  in 
the  world  that  can  vie  with  Western  Australia  in  mineral  wealth, 
and  it  is  pleasing  to  know  that  the  efforts  of  those  who  promulgated 
the  idea  of  the  Inttumational  Exhibition  of  1899  have  resulted  in  so 
fine  a display  of  the  same  being  made  in  the  great  Paris  Exposition. 
The  known  mineral  products  of  the  C'doiiv  include  gold,  silver, 
copjier,  tin,  coal,  and  diamonds. 

Agricultural  Court. — Herein  was  also  a inagTiificenf 
disjilay,  which  will  be  partly,  but  obviously  not  whollv,  represented 
at  Paris.  There  will,  however,  be  a very  fair  representation  of 
non-perishable  jiroducts. 

Timber  Court. — This  was  second  only  to  the  Mineral  Court, 
and  the  chief  exhiliits,  comprising  sjiecimens,  dressed  and  undressed, 
of  jarrah,  karri,  tuart,  wandoo  (a  lieautiful  ornamental  timber), 
blackbutt,  Morrell  gum,  York  gum,  sandalwood,  and  abMuit  20  other 
varieties  of  useful  and  ornamental  timbers,  have  followed  on  to 
Paris. 

Fruit. — The  Colony  is  specially  favourable  for  the  cultivation 
of  fruit  of  nearly  every  kind,  and  even  on  the  goldfields  attention  is 
being  turned  in  this  direction. 

The  display  at  the  estern  Australian  Exhibition  was®  maile 
specially  attractive  liy  reason  of  fresh  sui)plies  coming  forward 
regularly.  There  is  a prospect  of  lug  trade  in  the  future  in  dried 
and  preserved  fruits. 

Wines.- -These  are  destined  to  rank  very  highlv  among  those 
of  the  Australian  Colonies,  and  of  the  Continent!  The  climatic 
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couditioiis  ai-e  essentially  favourable  to  the  cultivation  of  the  best 
kinds  of  ^n-apes.  To  experts  in  the  cultivation  of  the  fruit,  and  its 
inaniifactnre  into  wine.  Western  Australia  offers  a great  inducement, 
especially  in  view  of  the  liberal  regulations  for  the  leasing  and 
jiurehase  of  areas  of  land. 

Taken  altogether,  the  display  at  the  Western  Australian 
Exhiliition  was  of  a high  cliaracter,  and  led  to  the  re]iresentation  of 
the  Cinderella  Colony  at  the  Paris  Exposition  of  1900. 

From  a West  Australian  standpoint  it  was  influentially  a 
signal  success,  and  has  achieved  the  objects  set  out  liy  the  Commis- 
sioners which  were:  “ to  test  the  suitability  of  machines  to  local 
requirements ; to  jiromote  and  foster  Industry,  Science,  and  Art ; 
to  eiiciuirage  invention  ; and  to  stimulate  Commerce.” 

In  conclusion,  it  is  a fact,  and  more  than  <-redital)le,  but 
wonderful,  tliat  a Colony  of  1 70,000  inhabitants  placed  before  the 
World  an  International  Exhiliition  on  a spot  that  five  years  before 
was  a desert,  but  is  now  a flourishing  centre  of  one  of  the  great  gold- 
fields of  the  world,  as  the  town  of  Coolgardie  is.  This  Exhibition 
sent  forward  to  all  quarters  of  the  globe  150,000  circulars  dealing 
with  correct  statistical  and  other  facts  as  to  the  Colony’s  lioundless 
resources.  That  78,000  to  80,000  peo]ile  visited  that  Exhibition  : 
also  that  the  Exhibition  was  not,  as  many  another  exhibition  has 
bi.-eii,  a financial  failure,  but  a financial  success.  The  money 
expended  was  all  but  jiaid  for  by  receipts  for  space  and  gate  money, 
1he  balance  remains  to  the  credit  of  the  Government  in  valuable 
land  and  liuildings. 

The  laud  ami  buildings  are  to  lie  utilised  for  the  purpose  of 
a jiermanent  agricultural  exhiliition  and  storage,  so  that  the 
farmers  of  the  vast  agricidtural  areas  of  the  Colony  may  place  at  a 
very  reasonable  rate  their  produce  for  sale  to  the  large  and 
increasing  ],opulation  of  the  Goldfields.  The  Western  Australian 
Internatioual  Exhibition  has  had  the  great  success  of  placing  the 
vast  Goldfields  population  in  touch  with  the  vast  agricultural  areas 
and  its  inhabitants. 

It  can  be  noted  by  the  world,  with  praise,  that  all  is  due  to  a 
great  and  far-seeing  Premier  (Sir  John  Forrest),  his  Government, 
and  advisers,  as  a fact,  that  the  Colony  of  Western  Australia  held  a 
successful  International  Exhibition  in  its  own  land,  and  in  the 
following  year  it  sends  to  the  world’s  great  Exhibition  at  Paris  an 
exhibit  of  mineral  wealth  such  as,  at  the  Coolgardie  Exhibition, 
astonished  the  world’s  experts,  on  seeing  its  wealth  and  diversity  ; so 
will  it  again  astonish  the  world’s  exjierts,  scientific  and  mining,  at 
Paris.  I ]iredict  that  that  exhibit  will  be  the  greatest  mineral 
collection  tliat  has  ever  been  seen.  This  Colony  is  the  only  one 
of  the  Australian  Colonies  that  has  exhibited  in  Paris,  which  is  a 
fact  worthy  ,jf  note  and  praise  to  Western  Australia ; and  this 
mineral  exhilnt  is  the  outcome  of  the  Western  Australian  Exhibition 
at  Coolgardie  in  1899. 


Ak  riculture  lias  been  representtal  at  Paris,  as  at  Cnolo-anlie. 
It  may  truthfully  lie  said  that  the  Western  Australian  Mining  and 
Industrial  Exhibition  at  Coolgardie  in  1899,  in  addition  to 
showing  the  goldfields  the  vast  agricidtural  resources  to  tin' Cohuiv’s 
inhaliitants,  has  shown  them  to  the  world. 

There  are  countless  acres  of  soil  waiting  to  be  tilled  for  fruit- 
gi'owing,  olive  culture,  wines  of  many  sorts  and  qualities,  w heat 
and  hay  ; one  can  say  truthfully  tliat  but  one  thing  is  wanting  in 
this  land  of  milk  and  honey  and  balmy  skies — it  is  pojiulation.  Its 
timber  forests,  and  the  vast  industries  to  be  formed  therefrom,  w'ere 
shown  to  a great  extent  at  Coolgardie,  as  they  will  lie  at  Paris. 

For  all  this  pluck,  enterprise,  and  energy,  the  Colony  and  its 
inhabitants  have  to  thank  the  man  who  has  steered  its  successful 
course  during  nine  long  years:  that  man  is  the  Premier,  Sir  John 
Forrest,  and  his  Grovernment.  Under  him  and  his  Grovernmeiit, 
people  of  every  and  any  nationality  will  find  a Grovernment  that 
desires  to  help  the  poor  as  well  as  the  rich  ; the  Colony  gives  to  all 
a true  w'elcome,  where  happy  homes  can  be  Imilt,  and  a great 
nation  is  fast  arising  ; jieace  and  health  will  meet  you  when  ste](])ing 
ashore  at  Fremantle,  wdiich  is  the  Brindisi  of  Australia.  I feel  safe 
in  saying  that  the  Westeim  Australian  International  Mining  and 
Industrial  Exhibition  had  a very  great  deal  to  do  with  the  recent 
success  of  this  great  Colony  in  showing  its  boundless  resources  at 
the  Coolgardie  Exhibition,  and,  after  the  Paris  Exhibition,  to 
millions  of  the  inhabitants  of  the  globe.  The  jiortal  gate  of 
Australia  is  open  to  all;  we  can  but  wish  its  great  success  may  con- 
tinue, as  it  shall,  there  being  nothing  to  mar  its  rarely  clouded  skies 
and  balmy  air,  giving  its  open  door  to  all,  wuth  it  a welcome  of 
peaceful,  happy  homes,  in  a land  that  is  bounteous  and  profitable 
to  all  wdio  desire  to  enter,  be  it  with  little  capital  or  great. 

Those  resjionsible  for  the  Coolgardie  Exhibition  are  jiroud  of 
the  work  so  successfully  carried  to  an  issue  at  the  Western  Australian 
Mining  and  Industrial  Exhiliition.  held  at  Coolgardie,  Western 
Australia,  in  1899. 


The  Spanish  Benedictine  Mission  of 
New  Norcia,  W.A. 


{Bji  J.  F.  Perrin.) 

The  Mission  of  New  Noreia,  situated  at  a distance  of  some 
84  miles  North  of  Perth,  is  one  of  the  chief  features  in  Western 
Australia,  or,  peiduips,  in  the  whole  Continent,  if  indeed  it  may  not 
he  reckoned  as  of  universal  interest.  It  is  there  that  final  proof 
has  been  e-iven  that  the  Australian  black  is  not,  as  has  been  charged 
against  him,  a being  approaching-  in  his  want  of  intellect  to  the 
standing  of  the  lower  animals,  Imt  that  he  is  capable  of  high 
intellectual  devel(.)pment,  a.nd  possessed  of  menial  powers  that  may 
ht  him  to  take  a )>lace  in  advanced  civilizati<m.  The  position, 
secular  as  well  as  religious,  may  be  aptly  summed  \ip  in  the  words 
of  (4overnor  Sir  Frederick  Bi-oonie,  who,  writing  a few  years  ago  of 
the  impressions  formed  l>y  him  on  a personal  visit  t{>  the  Mission, 
s] leaks  as  follows: — ‘‘I  have  known  a full-blooded,  low  tyjie  savage 
go  (Hit  from  this  noble  Mission  into  civilized  life,  not  only  a good 
Christian,  but  an  exjiert  telegrapihist.” 

The  foundation  of  New  Norcia  was  indirectly  due  to  the  sup- 
[iression  of  Ihe  religious  houses  in  Spain,  and  more  jiarticularly 
to  that  of  the  Benedictine  Monastery  of  St.  Martin  of  C<3mpostella, 
in  which  Dom  Serra  and  Dorn  Salvado.  the  founders  of  the 
Mission,  were  monks.  These  monks,  on  the  sujipi-ession  of  their 
monastery,  rejiaired  to  that  of  La  Cava,  near  Salerno,  in  Italy. 
There  they  conceived  a,  desire  of  going  on  a foi-eign  mission,  and, 
receiving  an  invitation  from  Dr.  Brady,  the  Roman  Catholic  Bishop 
of  Perth,  who  heard  of  them  in  Rome,  they  acccjited  it. 

In  February,  1846,  the  missionaries  set  out  from  Perth  in 
search  of  a ht  place  in  which  to  begin  their  work  among  the  blacks. 
Their  hrst  experiences  were  of  extreme  hardshijt,  as  they  depended 
on  their  own  hands  to  provide  them  with  a shelter  in  the  bush,  and 
their  food  was  a little  rice,  to  whh  h they  were  obliged  to  add  the 
larder  of  the  Ijlacks — lizards  and  insects  of  certain  kinds.  A 
con(.-ert  given  in  Perth  by  Dom  Salvado,  who  had  returned 
tliere.  ragged  and  labour-worn,  to  seek  for  aid.  and  who 
thus  turned  his  powers  as  an  accomjilished  musician  to 
good  account,  provided  them  with  means  to  purchase  a bullock 
dray  and  team  and  a stock  of  provisions.  They  obtained  also  a 
grant  from  the  Government  of  4(.)  acres  on  tlie  Moore  River.  The 
lands  of  the  missi(.)n  now  contain  •ib.bOtl  acres  held  in  fee  simple, 
and  some  30b, dOO  acres  leasehold,  for  which  a rent  of  £1,000  a year 
is  ])aid  to  Government.  The  monastery,  whose  foundations  were 
laid  on  1st  Alarch.  1847,  with  its  surroundings  of  16  square  miles 
of  territory,  was  made  Viv  Pope  Pius  IX.  in  March,  1867,  an  abbey 
nnUiuft,  exempited  from  Diocesan  epiiscopial  jurisdiction  and  erected 
a distinct  Vicariate  Ajiostolic. 
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Of  the  work  clone  hv  the  Mission  it  is  inijiossible  to  speak  too 
hij^hly.  The  case  is  one  in  which  literally  the  wilderness  has  lieen 
made  to  blossom  like  a g-arden  ; and,  to  crown  these  results,  thev 
have  been  obtained  by  the  laltonr  of  those  triltes  to  whom  labour 
had  been  unknown,  and  who  were  su])posed  incapable  of  acapiirinp^ 
its  habit.  The  difficulty  of  the  task  accomplished  may  l)e  estimate<l 
by  the  many  efforts  made  elsewhere  to  perform  such  a work  of 
<'ivilisation,  l)ut  which  ended  only  in  failure.  A broad  expanse  of 
land  has  been  made  fertile  for  the  production  of  cereals.  Gfardeuino' 
has  been  cari'ied  on  very  extensively  and  with  marked  success.  The 
tobacco  j)lant  has  been  cultivated,  and.  amoiic-  the  industries,  siiulf- 
makino-  is  one  of  the  most  successful.  The  article  manufacture<l  is 
pronounced  by  judges  to  be  uuex<;elled. 

Wine-making'  has  also  been  carried  to  great  perfection, 
and  olive  oil  of  e.xcellent  quality  is  iiroduced.  Pastoral  pursuits 
are  likewdse  conducted  on  an  extensive  scale.  There  are  large 
Hocks  of  sheej)  ami  herds  of  cattle,  and  horse-1  ireeding  is  a branch 
of  which  the  Brother  in  charge  is  legitimately  proud.  At  the 
recent  Agricultural  and  Pastoral  Show  at  Guildford  a first  jirize 
for  a draught  horse  was  won.  The  ]»rogressive  spirit  of  the 
Mission  was  also  manifested  i)y  the  pui'chase  at  the  same  show  nf 
mares  for  the  improvement  of  the  stock. 

But  once  more  to  quote  from  Govermn-  Broome; — "Here  (he 
writes)  you  may  see  a mediaeval  monastery,  with  its  religious  and 
laborious  life  in  chapel  and  in  field.  Wheat,  grajres,  olives,  tigs, 
and  all  manner  of  produce  are  cultivated  on  tlie  extensive  farms. 
Australian  natives  not  only  sing  in  church,  or  studv  in  school,  but 
are  engaged  side  by  side  with  the  monks  in  agricidture  and  various 
industries,  besides  j)layiirg  the  violin  and  other  instininients  in  the 
Mission  I)and,  and  cricket  in  the  Mission  eleven.” 

The  staff  of  the  Mission  at  })resent  consists  of  the  Bight  Kev. 
Dr.  Salvado,  Bishop  of  Port  Victoria,  Abbot  Nullius : Verv  Rev. 
Father  Dominguez,  Abbot-Coadjutor  and  Prior;  Verv  Rev.  Father 
Bertram,  V.G.  ; Rev.  Father  Martinez,  Acting  P.  Priest ; Rev. 
Father  Coll,  Assistant.  There  are  also  43  brothers.  The  ab- 
origines residing  at  the  Mission  and  provided  for  there  in  m erv 
respect  number  over  146.  There  are  two  schools — one  for  bovs  and 
one  for  girls. 
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The  Beagle  Bay  Mission. 

(Bij  J.  M.  Dreir.) 

One  of  the  aims  uf  the  Roman  Catholic  Climvh  in  Western 
Australia  has  l)een  to  hrino  the  V>lessing's  of  Christianity  within 
reach  of  the  ahoriu-inal  races  of  tlie  country,  and  it  is  pleasing  to  lie 
alile  to  record  that  the  effort  has  been  attended  with  a measure  of 
success  far  exceeding  the  results  achieved  in  a similar  direction  in 
other  portions  of  the  Australian  cinitinent.  Indeed,  the  outcome  of 
the  self-sacriticing  and,  in  many  instances,  lieroic  endeavours  of 
Catholic  missionaries  to  evangelise  and  improve  the  moral  condition 
of  the  lilack  trilics  of  tlie  province,  has  been  such  as  to  excite  the 
wonder  of  those  who  know  the  aboriginal  only  in  his  semi-civilised 
state,  after  he  has  successfully  mastered  all  the  grosser  vices  of  his 
white  brother.  The  blackfellow',  as  we  see  him  in  our  cities,  is  a 
most  debaseil  specimen  of  the  human  race.  He  is  lazy,  he  is 
imj.irovident,  he  is  filthy,  he  is  drunken,  and  he  is  vile.  He  has  no 
thought  for  the  morrow,  he  has  no  ambitions,  he  has  not  the 
remotest  sense  of  lioiiour  or  of  jirinciple — in  sliort,  he  is  as  low  a form 
of  humanity  as  it  is  possilde  to  conceive.  Hence  it  is  that  we  who 
dailv  meet  the  degenerate  aborigines  of  our  towns  may  well  give 
way  to  astonisliinent  wlien  indisputable  evidence  is  afforded  us  of 
the  possibility  of  ilirecting  the  faculties  of  a race,  apjiarently  so 
degraded,  to  a useful  ami  more  purposeful  destiny. 

One  striking  proof  has  been  furnished  by  the  iNew  Norcia 
.Mission  of  Western  Australia  that  the  aliorigines  of  this  Colony 
are  not  beyond  the  jiale  of  civilising  and  christianising  intluences. 
That  well-known  missii.m,  founded  over  50  years  ago  by  Spanish 
monks  of  the  Benedictine  C)rder,  and  still  enjoying  a vigorous 
existence,  sujijilies  ample  evidence  that  the  lilackfellow  may,  in  good 
iramls,  become  an  educated  Christian.  But  yet  anotlier  example  is 
already  forthcoming  as  to  what  may  be  achieved  liy  the  patience 
and  zeal  of  religious  men  in  lifting  the  wretched  aliorigines  from 
the  deitlis  of  jiaganism.  It  is  to  lie  found  in  the  Beagle  Bay 
Mission,  estalilished  10  years  ago  in  tlie  North-W^est  of  the  Colony 
by  Frcmdi  priests  of  the  order  of  La  Trappe ; and  it  is  of  this 
mission  that  the  writer  now  projioses  to  sjieak. 

The  first  steps  in  the  foundation  of  the  mission  were  taken  by 
Alibot  Ambrose,  in  June  1890,  when  the  good  Trappist,  with  others 
of  his  order,  set  out  from  Beagle  Bay  to  discover  a suitable  site  for 
the  scene  of  his  projected  work.  The  spot  selected  was  seven  miles 
from  tlie  port,  and  it  was  named  “The  Holy  House  of  the  Sacred 
Heart.”  A few  months  later  His  Lordship  Bishop  Gibney  of  Perth, 
in  wdiose  diocese  the  district  of  Beagle  Bay  was  then  included,  pur- 
chased a large  station,  with  all  its  appliances,  situated  a little  to 
the  North  of  the  land  allotted  for  the  natives,  and  very  generously 
]iresented  it  as  a gift  to  the  Trappists.  This  was  the  initial  stage 
in  the  commemlable  work  whicli  had  been  gallaiitlv  undertaken. 


The  aliorigines  in  the  vicinity  of  Beao-le  Bay  "were,  at  this 
time,  in  a coiulition  of  absolute  savagery.  Yet  it  wouhl  seem  tliat 
that  fact  rendered  them  more  amenable  to  relio-ious  enlig’htenment 
than  would  have  been  ])ossiltle  had  they  been  contaminated  lyv 
contact  with  the  ordinary  forms  tif  civilisation.  Physically  they 
were  a singularly  fine  race  of  men  ; but  they  possesse<l  more 
admirable  attributes.  They  were  nolde  and  higli-sjiirited,  and 
though  in  their  natural  state  wild  and  savage,  yet  in  the  hands  of 
the  tactful  Fathers  thev  proved  gentle  and  obedient.  The  rrajipists 
moved  about  among  these  l)arl)arians  unarmed  and  jiractically  at 
their  mercv.  But  never  was  the  slightest  attempt  made  to  molest 
them  a eircumstance  wdiich  receives  especial  emphasis  from  the 
admitted  fact  that  outside  the  range  of  the  Fathers’  sphere  of 
operations  murders  of  wdiite  men  were  not  of  infrequent  occur- 
rence. 

It  is  true  that  on  the  hrst  arrival  of  the  missionaries  the 
aborigines  betraved  some  indications  of  distrust  and  hostility. 
Appix^aching  the  new-comers  with  their  usual  w'eap)ons  of  cvar  - 
the  deadly  barbed  spear,  the  treacherous  lioomerang,  and  the 
murderous-looking  dowak — they  exhibited  a disjiosition  tr)for<  ibly 
resist  the  intruders.  When  they  realised,  however,  as  they  soon 
did  realise,  that  the  strangers  w'ere  on  an  errand  of  pieace,  tliat  the 
commissariat  of  the  little  band  was  not  lined  with  revolvers  and 
rides,  suspicion  gave  way  to  confidence,  and  the  savages,  laying 
dowm  their  arms,  offered  the  ])arty  many  genuine  tokens  of  friend- 
ship. From  that  time  uji  to  the  pi’esent  there  has  Iteeii  no  breach 
of  the  good  feeling  cemented  in  so  simple  a way. 

To  mention  briedy  the  manners  and  customs  of  the  blacks  of 
Beagle  Bay,  prior  to  the  advent  (Y  the  missionaries,  will  not  here 
l.>e  out  of  place.  They  gained  a sidjsistence  by  dshing  and  hunting, 
tlie  sea  and  the  woods  furnishing  them  abundantly  with  food.  They 
roamed  al)out  almost  naked,  and,  in  summer  and  winter  alike,  slept 
in  the  op)en  or  under  trees  without  clothing  of  any  kind,  oidy  taking 
advantage  at  night  of  the  warmth  which  a burning  log  would  give. 
Many  of  theii  j.iractices  were  of  a most  barltarian  character;  to 
others  there  could  be  Intt  little  objection  on  sentimental  grounds. 

The  dress  of  tlie  men  in  their  wild  state  was  p>eculiar.  The 
hair  was  allowed  t(.)  grow  long.  In  some  instances  a baiid  was 
fastened  around  the  head,  and  the  hair  combed  up  over  the  liaud 
so  as  to  form  }tr(.)tection  to  the  neck  from  the  sun.  In  another  case, 
the  hair  was  drawn  l)ackwards  and  wound  over  a lumj)  of  paper- 
bark.  which  made  a projection  resemlding  a squirrel’s  tail.  As  a 
means  of  ornamentation,  little  tufts  of  cockatoos’ feathers  were  twisted 
into  the  ends  of  the  moustache  and  made  to  stand  out  stifly,  while  a 
thin  piiece  of  lione,  about  nine  inches  long,  was  worn  in  the  nose, 
the  nasal  septum  having  lieen  piierced  to  admit  it.  The  two  central 
teeth  were  extracted.  Painting  and  feathering  the  bodv,  and  the 
mutilation  of  the  breasts,  arms,  and  legs  fiy  scars,  were  resorted  to 
for  tlie  purposes  of  adornment.  Around  one  of  the  arms,  the  natives 
wore  a liand  on  wliieh  was  generally  fastened  on  an  oval  piece  of  ovster 
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shell.  This  iiidicated  that  the  wearer  had  passed  one  ot'  the  stages 
to  manhood.  Around  the  waist  of  warriors  was  fastened  another 
hand,  from  whicdi  de])ended  a carved  oyster  shell  liefore  and  behind. 
Sometimes  a ]iiece  of  fur  took  tlie  jdace  of  the  oyster  shell. 
A man  to  attain  the  rank  of  a warrior  luid  to  pass  tlirough  several 
stages.  Then  he  was  painted  all  over  the  body  with  a red 
substance.  A tigditer  wlm  had  been  "painted”  achieved  a distinc- 
tion among  his  trilie  something  akin  to  that  enjoyed  bv  our  own 
Lord  Roberts,  and  if  he  died  lie  would  not  l>e  Imried.  like  his  less 
illustrious  lu-otliers,  under  tlie  earth,  but  his  remains  would  be 
placed  on  a platform  erected  ujion  one  of  the  trees  of  the  forests. 
The  carriage  of  these  tigliting  men  was  very  erect  and  so  full  of  dignity 
that  one  could  not  help  being  struck  by  their  kingly  a|ipearance  as 
they  marclieil.  in  all  tlie  ])ano]ily  of  war.  through  their  native  wilds. 

Such  were  the  savages  among  whom  Al)b(ii  Ambrose  and  his 
devoted  followers  were  called  upon  to  labour.  The  sj.iii-itual  care 
of  these  aborigines  was.  (.if  (.■oui’se,  the  ]irimiiry  concern  of  the 
dVajijiists.  To  tliis  end.  the  first  work  of  the  Fathers  was  to 
master  the  sti-ange  language  of  the  tribe.  Having  accomplished 
so  muidi.  the  task  of  assisting  the  1 (lacks  to  grasp  the  prin- 
ci]iles  of  Christianitv  was  a com  para,  tively  easy  one.  The 
catechism  and  jirayers  were  taught  in  the  native  tongue,  so 
that  even  the  most  untutored  ilenizen  of  the  ranges  out  back  could 
oompri'hend  their  inijiort.  Thus  the  wild  blackfellow  of  Beagle 
Bav  recitial  " The  Loial's  Braver. ” not  in  English  as  we  recite  it, 
but  in  the  following  peculiar  words,  the  meaning  of  which  was 
]ierfei.-tly  (deal'  to  his  mind  ; 


.l(’■l■a(la  iVialdicvada  kalpaa  kourwol  minendier 
Onr  Father  of  us  up  in  heaven  thou  art  who 
(inilaul  wotch  iohgi.iretcli  dien 
respecting' 

Tliy  name  fearing'  let  them  he  of  it. 

venerating' 

Oioye  nalandie  inipakahda  tiauian 

Thou  master,  thou,  possess  all 

Malheune  iohgheretch  dii.^  i(hiik  bourok, 
Oliedient  let  them  he  of  thee  here  on  earth. 


penelk  malheune 
like  obedient 
Wanao  iianahgar 
txive  to-day 


iert'dien  dii'  kalpah  kourwol  : 

they  are  of  thee  up  in  heaven. 

erada  mai  dierada  panahgar 

our  . of  us  of  to-day. 

mamma  te 


Migandia  reh  armogoren  dier 

h oi  get  f ma  ke 

h cii'give 

penelk  argandieo  reb  ieremen  dier  dierada 
as  we  forgive  b;id  that  they  make  to  ns. 
Are  mih'manugada  ierada  iongorvvohvolenk 
Do  not  abandon  us  when  they  will  coax 
ierada  reVietch.  Reb  wanamor,  are 
us  forbad.  Bad  put  away  not 
dar  ilar  dierada.  Amen, 
it  come  to  us.  Amen. 
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The  lahenirs  of  the  missionaries  have  continued  on  the  same 
iiappY  lines  on  which  they  were  beoani.  The  natives  re^ailarly 
attend  mass  and  devotion.  After  receiving-  a thorough  reli;4'ious 
instruction,  the  adults  are  liaptised ; as  a rule,  the  children  are 
christened  as  soon  as  they  are  placed  under  the  ct.mtrol  of  the 
Trappists.  Those  who  have  been  made  Christians  are  admitteil  to 
all  the  spiritual  privileges,  of  which  they  prove  themselves  worthy. 
They  receive  the  sacraments  in  life,  ami.  in  death,  a liurial  in 
accordance  with  the  ritual  of  the  Church.  The  aborigines  invari- 
ably ap].)roach  the  sacraments  with  sincere  fervour,  and  show  a 
deep  religious  faith.  Often  the  edifying  spectacle  is  witnesseil  of  a 
marriage  before  the  altar  between  two  of  these  erstwhile  savages, 
who  had  probably  been  cannibals  in  the  earlier  portion  of  their 
lives.  Discipline  is  insisted  upon  and  strictly  observeil.  The 
Christians  who  are  married  live  on  the  station  in  houses  which  they 
have  Imilt  for  themselves;  the  single  sleep  in  dorTiiitiiries  set  a})art 
for  the  purpose.  Those  in  prej^arafion  for  the  receihion  of  baptism 
camp  about  half  a-inile  from  the  mission.  The  canij.i  is  divided, 
in  accordance  with  the  natives’  own  rigorouslv  moral  code,  into 
three  sections — the  middle  section  for  the  married,  ojie  side  for  the 
liovs  and  single  men,  the  other  for  the  girls  and  wnmg  women. 
Under  I'ehgious  training  the  aborigines  are  required  to,  and  readily 
do,  give  up  and  absent  themselves  from  attemlance  at  tribal  cere- 
monies not  in  harmony  with  the  spirit  of  the  Church.  Such  of 
these  customs  as  are  regarded  as  innocent  are.  however,  permittetl. 

But,  although  special  attention  is  given  to  the  religious  instruc- 
tion of  the  natives,  their  secular  education  is  not  by  any  means 
neglected.  The  children  are  taught  to  read  and  write  ; the  adults 
receive  a training  in  various  handicrafts.  Some  become  gardeners, 
others  good  boatmen  and  adepts  in  jiearl-shell  fishery  ; more  learn 
the  management  and  care  of  stock,  while  all  are  proficient  in  the  use 
of  ordinarv  tools.  The  result  is  that  the  station  property  has  become 
gradually  enhanced  in  value  through  the  skill  and  willing  toil  of  the 
coloured  workmen.  In  s]:)ite  of  all  this,  however,  the  mission,  as 
can  be  readily  understood,  is  not  self-suj»porting,  and  the  Traiipists 
are  looking  forward  with  confidence  to  a liberal  measure  of  financial 
help  from  the  Aborigines  Department,  now  under  the  direct  control 
of  the  Goveriimeut,  to  enable  them  to  achieve  the  degree  of  success 
which  can  only  be  obtained  with  heavy  j)ecnniary  outlay. 

The  agricultural  capabilities  of  the  station  can  liest  be  shown 
l)y  quoting  in  full  a letter  from  the  Right  Rev.  Dr.  Kelly  to  the 
Agricultural  Department  of  Western  Australia.  The  Beagle  Bay 
mission  is  now  under  the  ecclesiastical  jurisdiction  of  Bishop  Kelly, 
who  is  well  acquainted  with  the  district,  having  spent  some  months 
there.  His  Lordship  reported  as  follows 

tTin-aldtem.  Januaiw  1.  IfidO. 

Dear  Sir,-  Having,  at  your  ]'equest,  applied  for  information 
as  to  the  progress  maile  in  agricultTiral  matters  at  the  Trajipist 
Mission,  Beagle  Bay,  I have  great  pleasure  in  putting  liefore  you 
the  result  of  my  inquiries. 


"I.  As  to  tlip  precise  area  under  cultivation  I have  inr 
information.  It  is  divided  as  follows  ) Six  hanana  planta- 

tions, eontainino  aliout  7,tlOU  trees.  (5.)  A plantation  of  date 
[)alms,  containing  some  200  trees,  (c.)  A plantation  of  cocoanuts,. 
containing  aliout  Oo  trees,  (d. ) An  acclimatisation  garden,  in 
which  experiments  have  lieen  made  in  growing  pineapples,  tama- 
rinds, paw]iaws,  manioc,  taro,  tropical  oranges,  etc.  (e.)  A large 
vegetable  garden,  well  stocked  with  a great  variety  of  vegetables. 

( f.)  A small  patch  of  rice  and  another  of  sorghum. 

2.  The  following  are  reported  as  thriving  well ; — (a.)  Mel(.)ns- 
of  all  kinds,  [mnipkins,  sweet  ]iotatoes.  caliliages.  turnips,  and  all 
the  oi’dinarv  vegetaldes  i cocoanuts,  ])awpaws,  manioc,  taro,, 
liananas,  tcducco.  (/>.)  Fairlv  well;  Pineapjcles,  sugar  cane,  dates, 
hgs,  tamarinds.  (r. ) Not  thriving;  Graiies  have  hitherto  done 
Well,  but  this  vear  they  seem  to  be  in  a far  from  healthy  condition. 
The  crop  ri]>ens  in  Sejttembev.  Rice  seems  to  Vie  injuriously 
affected  liv  the  fall  of  temperature  wliich  accompanies  the  rains.” 

The  mission  is  at  present  under  the  charge  of  the  Rev,. 
Aljihonse  Kennv  Tacheon,  a French  priest  who  assisted  the  \ery 
Rev.  AVibot  Ambrose  Janny  in  its  foundation,  the  latter  being  now 
on  a visit  to  Europe.  The  statf  consists  of  eight  priests,  one 
seminarist  preparing  for  Holy  Orders,  and  It*  lay  Brothers.  The 
priests’  names  are,  Iiesides  Abbot  Ainlirose  and  Father  Alphonse,  the 
Revs.  Antoine,  Francois,  Placide.  Jean  Maria,  Nicolas  Emo,  and 
Tliomas  Manillas.  Apart  from  the  chief  establishment  at  Beagle 
Bav,  there  is  a mission  station  at  Broome  under  the  charge  of  the  Rev. 
Nicolas  Emo.  who  has  built  a church  there  for  the  accommodation 
of  the  Catholic  pojiulation  -chiefly  Manila  men — and  opened  a 
schocd  in  which  alioriginal  children  are  taught.  Also  at  Disaster 
Bav,  50  miles  off,  on  the  coast  of  King’s  Sound,  another  mission 
station  has  been  commenced  under  the  care  of  the  .Rev.  J.  M. 
Janny  At  Beagle  Bay,  on  July  28th,  1800,  there  were  67 
aboriginal  children  nourished  and  instructed;  88  old  natives  cared 
for:  180  Christian  blacks;  and  Pt**  pagans  and  catechumens. 
In  all  three  centres  of  missionary  endeavour  the  Trappist 
Fathers  last  vear  baptised  60  aborigines,  celeVtrated  nine  marriages, 
and  admitted  85  to  their  first  communion.  The  object  of  the  visit 
of  Alibot  Ambrose  to  Eur(.)pe  is  to  procure  nuns,  win.)  will  take 
charge  of  the  native  women  ami  female  children. 

The  Mission  is  now  within  the  newly-created  and  extensive 
di(,)cese  of  Geraldton,  of  which  the  Right  Rev.  W.  B.  Kelly  is  the 
Bishop.  His  Lordship,  as  has  been  already  stated,  is  practically 
acijuainted  with  the  Beagle  Bay  district.  He,  moreover,  takes  a 
keen  interest  in  the  welfare  of  the  natives,  and  is  resolved  to  help  on 
the  work  (.)f  the  Tra})pists  to  the  full  extent  of  his  power.  Under  such 
aus])icious  conditions  there  is  little  room  for  doubt  that  the  Beagle 
Bav  Mission  will,  in  course  of  time,  lie  a great  civilising  agency 
among  the  barbarians  of  the  North-West  of  the  Colony,  and,  by  its 
good  deeds,  write  its  name  in  golden  letters  on  the  pages  of  Western 
Australian  history. 
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FREMANTLE, 

■rur.  CHIEF  I'Oli'r  c>k  westkiix  aff  i rat.ia. 

(By  A.  J.  Biamohd.) 

The  town  and  port  of  Fremantle  is  situated  at  the  mouth  o 
■the  Swan  River,  on  the  Western  coast  of  the  Continent,  in  latitude 
03'.  longitude  11-5°  -fo'.  and  is  looked  upon  as  the  coming  Brindisi 
of  Australia.  Its  uuiqtte  geographical  position,  in  relation  to 
Europe  on  one  side  and  the  Eastern  colonies  on  the  other,  justifies 
the  title,  and  the  magnificent  harl)our  works  in  course  of  com- 
pletion hv  the  Grovernment  further  emphasise  it.  Lyiug  as  it  does 
in  the  direct  track  of  all  hut  one  of  the  great  steamship  lines  (the 
British-Tndia)  coining  through  the  Suez  Canal  to  Austialia,  it  will 
shortly  become  the  first  port  of  call  and  the  last  of  dejiarture  for 
their  fleets.  It  is  about  four  (4)  days’  steaming  nearer  to  Europe 
than  is  Adelaide,  and  about  eight  (8)  days’  nearer  than  is  bydney. 
It  is  the  principal  coastal  terminus  of  the  railway  system  of  the 
Colony,  being  distant  only  363  miles  from  Coolgardie.  and  387  from 
Kalgoorhe,  the  twvt  great  mining  centres  : while  the  projected 
•extension  of  the  rails  to  Port  Augusta  in  South  Australia,  joining 
the  systems  of  the  two  colonies,  will  bring  Fremantle  ■udthin  two^ 
days’  journey  of  Adelaide,  and  thus  reduce  the  time  of  transit  ot 
mails  and  passengers  between  London  and  the  Eastern  colonies  by 
fully  two  days. 

At  the  present  time  a passenger  arriving  at  Fremantle  by  sea 
•can  entrain  daily  for  any  station  on  the  railwai  s_\  stem  of  the 
Colony.  Perth,  "the  capital  city,  is  situated  12  miles  inland,  on 
the  River  Swan,  the  river  scenery  lietween  the  two  towns  being 
very  beautiful.  The  tram  services  are  frecpient,  and  the  drive  by 
the' road  discloses  some  charming  bush  scenery. 

The  town  is  a bustling  one.  and  its  large  and  increasing 
shipping  trade  is  rapidlv  pushing  it  into  the  front  rank  as  one  of 
the  busiest  ports  in  Australasia.  The  climate  is  almost  perfect, 
being  for  the  greater  part  of  the  year  equal  to  the  French  and 
Italian  Riviera.  Passengers  arriving  at  the  port  after  a long  sea 
vovage  are  able  to  purchase  the  most  delicious  fruits  in  shojis 
within  a few  hundred  yards  of  the  wdiarf  and  grown  in  the  neigh- 
liourhood  of  Perth  ami  Fremantle.  At  the  time  of  writing,  table 
grapes  are  obtainable  in  Fremantle  at  6d.  Y»er  lb.,  of  a (piality  ami 
flavour  -which  could  not  lie  purchased  in  Covent  G-ardeii.  London, 
or  the  Halles  Centrales,  in  Paris,  at  ten  times  the  price  ; while  the 
display  of  peaches,  nectarines,  melons,  apples,  pears,  figs,  and  idums 
is  superb.  In  the  season,  oranges  of  the  very  finest  flavour  and 
size  are  procuralde. 

As  far  as  the  early  records  can  be  relied  on,  it  would  aj.ipear 
that  the  locality  of  the  town  was  first  visited  by  Eiiropieans  in  the 


174 


jiei'sdiis  of  CviiniiiiUKler  Vlaiuiud-  and  the  ertnv  of  the  Dutch  vessel 
■■  Gielviuk,”  in  the  year  1697,  who  discovered  and  named  the  Swan 
lliver  in  that  year.  It  was  visited  afterwards  at  long  intervals  by 
navigators  of  various  nationalities,  and  was  linally  taken  possession 
of,  on  belialf  of  the  United  Kingdom,  by  Captain  Stirling,  of 
H.IM.S.  " Success,”  in  1827,  wlu)  returned  from  Sydney  two  years 
later  and  started  a settlement  on  the  Swan  River.  Meanwhile 
Captain  Fremantle,  of  U.M.S.  " Challenger,”  had  visited  the  site 
of  the  town,  which  was  afterwai'ds  named  after  that  officer.  A 
roidcy  bar  at  the  mouth  of  the  Swan  River  and  numerous  sand- 
banks inside  made  navigation,  exce])t  for  small  l)oats,an  impossibility, 
and  consequently  the  so-called  Harbour  of  Fremantle  until  May, 
1 897,  consisted  of  an  r)))en  roadstead,  partially  ])rotected  by  some 
outlviug  reefs  and  islands,  while  the  wharfage  accommodation  con- 
sisteil  of  a sea  jetty  of  the  most  modest  dimensions,  which,  how- 
ever, was  gradually  added  to  until  it  reached  the  length  of  3,295ft. 

Sea  communication  with  the  Eastern  colonies  and  the  outer 
world  was  carried  on  for  many  years  by  means  of  a few  sailing 
vessels,  whose  visits  were  few  ami  far  between,  and  it  was  not  until 
1 882  that  Fremantle  enjoyeil  direct  steam  communication  with 
her  Eastern  neighbours,  wliile  at  the  time  of  writing  there  are 
six  lines  of  steamers  engaged  in  the  intercolonial  trade  ; a 
regular  service  of  four  steamers  trading  with  Singapore,  while 
London  is  brought  into  toiudi  by  the  regular  calls  of  the  great 
cargo-caiTving  lines  of  steamers  of  the  <4ulf.  Port,  Fecleral, 
Houlders,  and  West  Australian  Shipping  x-Vssociation  lines, 
and  the  sulisidiserl  mail-carrying  lines  are  rejireseiited  by  the 
North  CTermah  Lloyd  Conqiany,  whose  steamshijis  call  every  four 
weeks,  outwards  and  homewards. 

In  heavy  weather,  such  as  a North-dVest  gale,  it  was,  of  course, 
imjxissible  to  embark  or  discharge  passengers  or  cargoes  at  the 
jettv.  and  consequently  the  necessity  of  a haven  of  safety  was  for 
manv  years  advocated.  When  the  great  English  authority  on 
Hariiour  Works,  the  late  Sir  John  Goode,  visited  Australia  in  1886, 
he  w-as  engaged  to  report  on  the  subject,  but  it  was  not  until  the 
advent  of  Responsible  Cxovernment  in  1890,  under  the  premiership 
of  Sir  John  Forrest,  that  the  matter  could  have  been  considered  to 
come  within  the  range  of  practical  jiolitics,  and  even  then  the 
question  of  cost  seemed  to  have  raised  an  insurmountable  barrier 
until  the  marvellous  develo[iment  of  the  Colony’s  resources  result- 
ing from  the  gold  discoveries  <.»n  the  now  world-renowned  Coolgardie 
and  Kalgoorlie  helds.  and  the  consequent  rapid  increase  of  popula- 
tion and  revenue,  biought  the  idea  within  possilJe  fruition.  The 
enormous  inward  rusli  of  passengers,  goods,  and  mining  machinery 
soon  caused  a IJock  at  Fremantle,  and  as  hundreds  of  miles  of 
railwav  were  put  in  course  of  construction,  great  quantities  of 
material  had  to  be  imported,  thus  intensifying  the  situation.  The 
enlightened  and  jirogressive  policy  of  the  Forrest  Government  was, 
however,  eijual  to  the  occasion,  and  having,  fortunately,  in  their 
service  a harbour  engineer  of  the  highest  reputation,  Mr.  C.  T. 
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U’Coniior.  wlm  had  done  valualde  -svork  in  the  Xerh  of  Irelain] 
and  in  New  Zealand,  he  was  ].ut  in  charg'e.  and  the  opening  uji  of 
the  mouth  of  the  Swan,  with  the  construetion  of  the  necessiu-v  i.ro- 
teeting  moles,  was  proceeded  with. 

It  IS  not  proposed  to  weary  the  interested  readei’  with  l>ewil- 
dering  columns  of  figures,  hut,  as  instancing  the  marvellous  j.rogress 
made  In  tliis  port  <luring  the  past  few  vears,  the  foll(.)wim>'  sum- 
mary referring  to  the  value  of  the  Imports  will  serve  lietter  than 
mere  woi-ds  to  illustrate  the  ])osition  ; — 

During  the  three  years  ending  dlst  December,  18hl,  the  total 
value  of  the  Imports  to  the  whole  Colony  of  Western  Australia 
was  £2,972,Hfi7 ; while  for  the  three  years  ending  31st  Deceml)er, 
1898,  the  total  value  of  the  Imports  landed  at  the  Port  of  Freiiimdli' 
was  ^£13,341,089. 


As  a further  illustration  it  may  he  mentioned  that  the  total 
alue  of  Ex})orts  from  the  whole  Colony  (luring  the  three  vears 
ending  31st  December,  1891.  was  A'2,:232.671  : while  duriny  the 
three  years  ending  31st  December.  1898.  the  total  value  ot 
Export.-!  from  the  Port  of  Fremo ntte  ojoiitf  was  A4.442,440. 


the 


It  should  lie  mentioned  here  that  the  Imjiorts  and  Exports  of 
Eiemautle  nere  not  separately  noted  in  the  Oxovernnient  statistics, 
as  distinct  from  the  other  ports  in  Western  Australia,  previous  to 
the  vear  1896. 


As  a furtlier  evidence  of  the  enormous  develoj.iment  of  the 
trade  of  the  ]iort,  the  following  figures  sjieak  volumes ; 

The  total  tonnage  of  sailing  vessels  entering  the  Port  of  Fre- 
mantle during  the  years  1889,  1890,  and  1891  amounted  to  81  -’95 
while  during  the  three  years  1896.  1897.  and  1898  the  total  tonna<m 
amounted  to  203, 609. 


The  total  tonnage  of  sailing  vessels  cleared  from  the  Port  of 
Fremantle  during  the  years  1889.  1890,  and  1891  amounted  to 
o5,848  ; while  during  the  corresponding  j.eriod  ending  31st  Decem- 
ber, 1898,  it  amounted  to  165,232. 

These  figures  are  eloquent  enough  to  sjieak  of  the  marvellous 
progress  made  l.y  the  port  in  such  a short  j.eriod,  but  tliev  are 
again  entirely  eelijised  by  the  wonderful  development  in  the  keam 
vessel  traffic.  The  following  are  the  fiyures.  and  thev  siieak  for 
theni  selves  : — ‘ ^ 


The  total  tonnage  of  steam  vessels  entering  the  Port  of  Fre- 
mantle during  the  years  1889,  1890,  and  1891  was  35,051;  Avhile 
during^  a similar  period,  ending  31st  December,  1898,  it  amounted 
to  527,019.  As  far  as  the  Export  trade  is  concerned,  the  total 
tonnage  cleared  from  the  jjort  during  the  vears  endino-  31st  D^x-em 
ber,  1891,  amounted  to  8,670  ; while  during  the  three ' years  endimc 
31st  Decenilier,  1898,  the  total  was  545,644. 


Note. — The  above  figures  concerning  the  Import 
not  include  Coastal  trade,  but  simply  apply  to 
Foreign  busines.?. 


and  Export  tr.-ule  do 
the  Intercolonial  and 


still  further  referring  to  the  foregoing  figures,  it  is  regrettable 
that  the  statistics  have  not  been  made  complete  to  the  end  of  1899, 
as  the  inclusion  of  that  year  would  show  a still  further  and  greater 
development.  However,  the  following  figures  relating  to  the 
jiassenger  traffic  l)etween  Fremantle  and  the  Eastern  coh^nies  and 
the  outside  world  will  speak  with  very  great  eloquence:  — 

During  the  three  years  ending  31st  December,  1891,  the 
immigration  amounted  to — Adults,  9,933,  Infants,  1590;  while  for 
the  three  years  ending  31st  December,  1899,  the  influx  of  popula- 
tion amounted  to  87,730  Adults,  and  14,518  Infants. 

The  emigration  during  similar  periods,  that  is,  for  the  year 
ending  the  last  day  of  1891.  amounted  to  5,218  Adults,  and  584 
Infants  ; while  for  the  three  years  ending  31st  December,  1899.  it 
amounted  to  67,508  Adults,  and  6,822  Infants  ; showing  the  balance 
of  influx  population  over  efflux  of  20,122  Adults,  and  7,696  Infants.' 
It  would  therefore  appear  that,  although  the  Port  of  Albany  is 
nearer  to  the  Eastern  colonies,  frmn  where  the  liulk  of  the  increased 
jKqmlation  was  derived,  the  pork  of  Fremantle  still  showed  this 
enormous  increase. 

With  reference  to  the  marvellous  developments  of  the  Port  of 
Fremantle  as  first  and  last  port  for  vessels  of  all  sizes,  it  is 
necessarv  to  point  out  that  only  thiee  years  back  a boat  could  not 
have  entered  the  Swan  Rivei',  that  is,  the  Inner  Harbour,  if  its 
draught  exceeded  10  feet ; while  to-day  the  enormous  vessels  of  the 
North  Grerman  Lloyd,  up  to  10,5(10  tons  register,  have  safeH  entered 
and  departed  from  the  new  wharves  on  the  South  side  of  the  inner 
basin.  An  enormous  amount  of  money,  amounting  to  about 
4il,00(.),000,  has  been  expended  by  the  G-overnment  of  Western 
Australia  in  the  construction  of  the  Moles  on  the  North  and  South 
sides  of  the  entrance  to  the  river,  and  on  the  deejjening  of  the  inner 
basin,  and  to  complete  these  works  (which  to  the  eye  of  an  ordinary 
rommercial  observer  are  unique  South  of  the  equator)  it  will 
require  a further  sum  of  about  ^£250,000.  This  further  expenditure, 
however,  is  provided  for  ungrudgingly  by  the  Govermnent  and  the 
Legislature  of  the  Colonv. 

As  alreadv  explained,  the  inner  basin  is  sufficient  to  accommodate 
the  magnificent  steamers  of  the  North  German  Lloyd,  including  the 
“ Ba  rbarossa,”  the  “Koenigin  Luise,”  the  “ Friedifich  Der  Grosse,” 
and  the  “Bremen,”  each  about  between  10,0(X1  to  11,0(10  tons,  all 
of  which  vessels  have  successfully  entered,  berthed  at  the  wharf,  and 
departed  from  the  basin  without  any  difficulty  whatever.  When 
finally  completed,  the  Inner  Harbour,  with  its  entrance  protected  by 
magnificent  Moles  which  have  lieen  erected  and  are  being  extended, 
will  consist  of  an  inner  basin  5,000  feet  in  length,  1,400  feet  in 
width,  and  with  a uniform  depth  of  30  feet  at  low  water,  Admiralty 
soundings.  As  a matter  of  fact  the  actual  length  of  the  shelter  will 
be,  from  the  extreme  end  of  the  North  Mole  to  the  inner  end  of  the 
basin,  9,500  feet. 

It  is  also  part  of  the  policy  of  the  Grovernment  of  the  Colony 
to  construct  within  this  splendid  I)asin,  and  without  interfering 
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with  its  dimensions,  a dock  capalde  ot  serving-  the  largest  ships  of 
Her  Majesty’s  navy,  or  of  tlie  Mercantile  Marine,  visiting  Australia. 

The  flagship  ef  the  Australian  station,  H.M.S.  " Koval  Arthur,” 
has  already  visited  the  ],>ort,  and  was  (.‘asily  berthed  at  the  South 
Quay  in  the  Inner  Harbour. 

For  many  years  this  port  had  undeservedly  enjoyed  the  re[>n- 
tation  of  being  a dangerous  haven.  As  a matter  of  fact  the  number 
of  casualties  have  been  infinitesimal  compared  with  the  number  of 
arrivals  and  departures,  but  such  was  the  extent  of  the  bad  rejui- 
tation  of  the  harbour  that,  when  it  was  suggested  to  the  North 
German  Lloyd  line  that  they  should  sulistitute  Fremantle  for 
Albany  as  their  first  port  of  arrival  and  their  last  ])ort  of  departure 
in  Australia,  the  ruling  powers  of  the  company  ridiculed  the  idea. 
Some  said  it  would  be  sending  their  shi]is  to  certain  disaster  if  they 
entered  such  a dangerous  port. 

After  repeated  representathms,  however,  this  magniticent 
steamship)  organisation  sent  their  head  agent  in  Australia,  Captain 
Mergell,  formerly  one  of  their  commanders,  to  investigate  matters, 
with  the  result  that  in  a very  short  time  Fremantle  was  chosen  as 
their  pwrt  instead  of  Albany. 

Since  that  time  (about  two  years)  they  have  been  making 
Fremantle  their  first  ]:>ort  of  call  inwards  and  last  outwards  withoxit 
a single  casualty  or  hitch,  and  it  is  generally  known  in  Australia 
that  the  profits  of  their  Australian  line  have  been  very  considerably 
enhanced  thereby. 

As  pjointed  out  elsewhere  in  this  article,  four  (4)  of  their 
steamers,  averaging  al)out  10,50(1  tons,  have  rep)eatedly  and  success- 
fully used  the  inner  Ijasin,  going  alongside  the  wharf  without  anv 
difficulty  and  absolutely  without  danger  or  loss. 

At  the  present  time  a discussion  is  going  on  as  to  the  two 
great  English  mail  steamer  lines,  viz.,  the  P.  and  O.  and  the  Orient, 
changing  their  port,  of  call  from  Alliany  to  Fremantle,  and  latOy 
Fremantle  had  a visit  from  a special  emissary  of  the  P.  and  6. 
Company,  Captain  Angus,  who  after  a most  exhaustive  examination 
notified  to  the  Governing  paiwers  that  he  would  report  in  favour  of 
his  company  making  Fremantle  their  port  of  call,  provided  that  the 
other  contributing  Colonies  and  the  Imj)erial  Postal  authorities 
agreed,  also  on  condition  that  certain  imjirovements  in  the  Inner 
Harbour  were  guoa-anteed  Ijy  the  Colonial  Government.  These 
impu'ovements  are  now  in  course  ot  being  carried  out,  and  within 
the  next  few  months  will  be  lui  fait  a.ccoiupJi  It  is  further 
anticipated  that  liefore  the  beginning  of  the  year  IhOl  lioth  of  these 
compianies  will  have  suljstituted  Fremantle  for  Alliany  as  their  port 
of  call  in  West  Australia. 

The  great  commercial  success  made  by  the  North  German  Llovd, 
in  making  Fremantle  their  port  of  call  two  years  liack,  has  at  last 
aroused  the  interest  of  the  French  line,  the  Messagerii's  Maritiiues. 
and  at  the  time  of  witing  a spiecial  repu-esentative  from  that  great. 
Compiany,  Monsieur  Cocholet,  is  visiting  the  Colonvand  making-  the 
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necessai'v  iiiquivies  as  to  tho  acconimodation  of  the  port.  It  is  an 
open  secret  that  the  result  (.»f  this  pentlemau’s  investigatious  will  be 
that  at  an  early  date  his  Company  will  make  Fremantle  its  first 
port  of  call,  and  last  of  departure  in  Australia. 

It  is  an  undoubted  fact  that  the  advent  of  the  Messa^eries 
Maritimes  steamers  in  the  Port  of  Fremantle  will  be  heartily 
welcomed  by  the  business  peojile  and  the  travelling  public  generally. 

A niindier  of  schemes  had  been  proposed  and  considered  with 
a view  to  providing  a safe  and  commodious  harbour,  which  could  be 
entered  and  departed  from  at  all  hours  of  the  day  and  night,  and  in 
all  weathers,  with  the  final  result  that  the  Government  decided  on 
opening  iiii  the  mouth  of  the  River  Swan  ; and  the  woik  having 
been  once  entered  on  has  been  carried  on  with  the  utmost  vigoiii , 
the  dredging  going  on  day  and  night,  altogether  five  dredges  being 
at  w'ork. 

All  the  expert  visitors  who  have  inspected  the  works^  have 
unanimously  commended  what  has  been  done  and  approved  of  \v  hat 
is  to  be  done. 

There  is  a magnificent  wharf  on  the  South  side  of  the  i^asm 
4 575ft.  in  length,  which  is  lieing  still  further  extended.  This 
wharf  and  the  adjoining  railway  sheds  and  vards  are  well  lighted 
hv  an  electric  installation  provided  by  the  Railway  Department. 

On  the  North  side  special  jetty  wharves  are  being  constructed 
for  the  use  of  mail  steamers  in  the  winter  season,  when  an 
occasional  North-Westerly  gale  might  cause  the  approach  to  and 
the  departure  from  the  South  Quay  to  be  rather  troublesome.  _ So 
far  however,  no  apparent  need  for  this  extra  iirotectiou  has  arisen, 
as  the  largest  steamers  visiting  Australia  have  been  able  to  enter 
and  leave  the  harbour  at  any  hour  of  the  day  or  night,  and  in  all 
weathers. 

There  is  a first-class  pilot  service  from  the  pilot  station  on 
Ro+'nest  Island,  about  12  miles  from  the  port,  the  channel  fioiii 
there  to  the  Inner  Harbour  entrance  being  of  a great  depth  and 
perfectly  safe  in  all  weathers. 

The  anchorage  outside  in  the  Roads  is  also  of  the  very  safest 
description,  vessels  riding  at  anchor  in  perfect  safety  dimng  the 
heaviest  gales,  but  of  course  the  construction  of  the  Inner  Harbour 
has  done  away  with  the  necessity  of  ships  availing  themselves  of 
Tlie  Roads  for  loading  and  discharging. 

The  town  and  suburbs  have  an  ever-increasing  population.  a,t 
present  nimiberiiig  fully  20,00d,  and  is  governed  by  three  uiiinici- 
palities,  the  streets  being  well  ke]it  and  some  of  thein  paved  vit  i 
larrah  blocks.  There  is  also  a capital  water  scheme  for  the  tovn 
and  shipping.  An  English  company  has  obtained  a concession 
for  electric  lighting  and  tramway  services,  and  the  necessary  work 
wdll  be  proceeded  with  this  year,  and  completed  probably  betoie 
the  beginning  of  1901. 


By  Authority  : Richard  Peiher,  Government  Printer,  Perth. 
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PREFATORY  NOTE. 


HE  Mining  Handbook  written  by  my  predecessor  having  been 


for  a long  time  out  of  print,  it  lias  been  deemed  necessary, 


owing  to  the  growing  demand  for  some  concise  official  information 
with  reference  to  the  Mineral  Resources  of  the  Colony,  to  issue  a 
new  edition. 

After  careful  consideration,  it  was  found  better  to  jirepare 
practically  a new  work,  wffiich  would  embody  all  the  latest  official 
information  as  to  the  Mineral  Resources  of  Western  Australia. 

Owing  to  the  vast  area  of  the  Ccdony,  and  the  exigencies  of 
travel,  it  has  not  been  possible  for  me,  as  yet,  to  examine  even  in  a 
most  cursory  manner  all  portions  of  Western  Australia,  hence  the 
information  with  reference  to  certain  districts — more  especially  that 
promising  area  between  the  Gascoyne  and  the  DeGrey  Rivers — is 
not  so  ample  as  could  be  wished. 

The  pamphlet  is  accompanied  by  a series  of  plans  illustrating 
the  geology  of  certain  of  the  mineral  fields,  and  a coloured  map 
showing  the  distribution  of  the  useful  minerals,  together  vfith  the 
location  of  the  different  goldfields  and  mining  districts. 

The  statistics,  as  to  the  Mineral  Production  of  the  Colony — 
vfithout  which  the  jramphlet  would  have  been  incomplete — have  been 
taken  from  official  soui’ces. 

In  addition  to  the  work  of  the  Geological  Siu’vey,  I have 
freely  availed  myself  (wuth  due  acknowledgment)  of  the  labours  of 
my  predecessors,  as  well  as  the  other  unofficial  oliservers,  by  whose 
researches  our  knowledge  has  l^een  materially  increased. 

A compilation  of  this  nature  affords  little  scope  for 
originality,  but  an  attempt  has  been  made  to  present  a faithful 
account  of  the  Mineral  Wealth  of  the  Colony,  and  to  indicate  those 
localities  awaiting  the  attention  of  all  classes  of  the  mining  com- 
munity ; it  is  for  others  to  judge  how  far  this  has  been  accom- 
plished. 


A.  GIBB  MAITLAND, 

Government  Geologist. 


Geological  Survey  Office,  22nd  January,  1900. 


CHAPTER  I. 


The  Salient  Geological  Features  of 
Western  Australia. 


INTRODUCTION,  ARCH^AN,  CAMBRIAN,  SILURIAN, 
DEVONIAN,  CARBONIFEROUS,  MESOZOIC,  CAINO- 
ZOIC,  VOLCANIC  ROCKS. 


Introduction. 

The  Mineral  Resources  of  a country  l)eing  so  intiniately 
associated  with  its  geology,  it  is  natural  that  any  account  of  the 
former  should  I)e  dealt  with  only  after  its  geological  features  have 
been  properly  understood.  This  account  of  the  salient  gec'logii  ai. 
features  of  Western  Australia  must,  however,  be  regarded  more  in  the 
light  of  a statement  of  the  ]3resent  condition  of  our  knowledge  than  a 
detailed  memoir  thereon,  and  should  serve  to  show  how  much  has 
vet  to  be  learnt  on  the  subject. 

Certain  very  small  portions  of  the  Colony  which  are _ of 
economic  importance  have  in  late  years  received  somewhat  detailed 
investigation,  but  there  are  many  |)ortions  which  are  as  yet  only 
imperfectly  known,  while  by  far  the  larger  area  of  the  Colony  has 
never  yet  been  examined  by  any  trained  geologist,  and  many  years 
must  elapse  before  even  the  dominant  geological  features  can  lie 
grasped. 

In  the  compilation  of  this  account  I have  freely  availed 
myself  of  the  w'ork  of  my  predecessors  and  of  those  other  scientists 
to  whom  Western  Australian  Geologists  owe  a debt  of  gratitude. 
As  this  article  is  to  a large  extent  based  ujion  the  labours  of  previous 
official  geologists,  it  is  not  out  of  place  to  give  a succinct  account  of 
their  observations. 

Dr.  F.  von  Sommer  would  appear  to  have  been  the  first 
official  geologist  employed  in  the  Colony.  This  gentleman  travelled 
extensivelv  during  the  years  1847  to  1857  throughout  the  Colon\ . 
He  geologicallv  examined  the  V^ictoria,  Toodyay,  and  York  Districts, 
and  extended  his  observations  to  the  country  lying  between  the 
latter  and  Mt.  Barren,  on  the  South  Coast.  Neither  the  ma]is 
nor  reports  of  this  worker  have  ever  been  published,  although 
three  articles  from  his  pen  bearing  upon  the  geology  of  the  Colony 
have  appeared  in  the  pages  of  current  literature  during  the  years 
1848  and  1849.* 


• Vide  “ Bibliography  of  the  Geology  of  Western  Australia.”  A.  Gibb  Maitland,  Perth  : 
By  Authority,  1898. 
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After  ail  interval  of  21  years,  during  ivliicli  much  excellent 
geological  work  ivas  accomplished  by  the  Gregory  Brothers, 
H.  Y.  L.  Brown  was  a})poiiited  to  the  post  of  Government 
Geologist.  This  officer,  during  the  years  1870-71,  prepared  three 
geological  maps  and  issued  ten  reports  (now  out  of  print),  all  of 
which  have  been  laid  under  contribution  in  the  preparation  of  this 
resu  m c. 

In  1882  E.  T.  Hardman,  of  the  Geological  Survey  of 
Ireland,  was  appointed  Government  Geologist.  His  labours  were 
chiefly  confined  to  the  Kimberley  District,  upon  wdiich  he  issued 
two  voluminous  reports  illustrated  with  a series  of  maps  and 
plates.  Mr.  Hardman’s  researches  laid  the  foundations  of  our 
knowledge  of  the  geology  of  the  Horthern  portion  of  the  Colony, 
and  also  led  to  the  discovery  of  the  Kimberley  goldfield.  This 
officer  examined  the  neighbourhood  of  Banbury,  Blackwood,  etc., 
and  investigated  the  vicinity  of  Perth  with  reference  to  the  question 
of  its  water  supply  from  subterranean  sources. 

The  late  Rev.  C.  G.  Kicolay  contributed  largely  to  our  know^- 
ledge  of  the  geology  of  the  Ctjloiiy,  and  was  the  founder  of  the 
Geoh.)gical  Museum  in  Fremantle,  now'  merged  into  the  Perth 
Museum. 

In  1887  H.  P.  Woodward  was  selected  to  fill  the  post  of 
Government  Geologist.  Mr.  Woodw'ard,  in  the  course  of  his 
official  duties  (1887-1895).  travelled  over  the  length  and  breadth  of 
the  Colony  and,  with  a small  appropriation,  published  21  voluminous 
reports  and  six  geological  maps. 

Arch^an  Rocks. 

The  oldest  formation  in  Western  Australia  is  that  compris- 
ing those  gneissic,  granitoid,  and  schistose  rocks,  wffiich  cover 
such  an  enormous  area  of  the  coimtry,  and  form  the  floor  upon 
which  the  newer  strata  have  lieen  laid  down.  To  the  whole  of 
these  metamorphic  rocks  observers  have  invariably  assigned  an 
Archaean  Age  ; this,  how'ever,  is  more  inferred  than  proved.  There 
is  only  one  instance  on  record,  at  the  present  time,  upon  which  this 
classification  may  be  considered  to  have  been  determined  by 
palaeontological  evidence . 

In  the  Kimberley  District  certain  limestones,  sandstones, 
quartzites,  etc.,  have  yielded  Low'er  Camltrian  fossils,  viz.  Salterella 
Hardmani  and  OlenetJiis  (r)  Forresti.  These  fossiliferous  beds  are 
considered,  and  may  probalily  be,  newer  than  the  gneissic  and 
schistose  rocks  in  the  vicinity.  So  far  as  observations  have  at 
iwesent  been  carried,  no  actual  junction  has  been  noticed  between 
the  schists  and  the  fossiliferous  strata,  and  there  is  nothing  already 
in  the  evidence  available  incompatible  with  the  sup])osition  that  the 
talcose  and  mica  schists  and  other  associated  rocks  represent  much 
more  highly  metamorphosed  portions  of  the  Low'er  Cambrian 
Beds. 
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In  the  absence  of  direct  stratio'rapbical  or  iialseoiitological 
evidence,  it  is  convenient  for  descriptive  purposes  to  adhere  to  a 
purely  lithological  classilication,  and  to  separate  the  gneissic, 
granitoid,  and  schistose  rocks  from  those  in  which  metamorphisin 
has  not  been  carried  sufficiently  far  to  entirely  •)bliterate  their 
clastic  character. 

These  Archaean  rocks  have  Vieen  thus  described  by  H.  P. 
Woodward,  formerly  Groverument  Geologist : — 

This  oTeat  g-roup  of  rocks  are  more  largely  developed  in  this  Colony 
than  in  any  other  portion  of  the  world,  outcropping  as  they  do  in  all  parts 
of  the  country,  and  where  they  are  overlain  liy  more  modern  formations 
these  latter  are  rarely  of  any  gTeat  thickness.  This  series  is  highly 
contorted,  being  folded  into  a number  of  parallel  anticlinal  and  synclinal 
folds,  striking  North  and  Soixth,  and  often  presenting  the  appearance  of  a 
highly  inclined  dip,  which  is  either  nearly  vertical  or  trending  to  the 
Eastward.  These  rocks  are  much  broken  and  tanlted  by  numerous  diorite 
and  granite  dykes ; they  contain  many  quartz  veins  and  iron  lodes,  and  it 
is  in  this  group  of  rocks  that  the  principal  auriferous  deposits  exist.  This 
gTeat  series  of  rocks  may  he  subdivided  into  three  sections — the  gTanites, 
the  gmeisses,  and  the  schists,  which,  as  a rule,  run  in  iiarallel  belts  North 
and  South,  with  a slight  trend  to  the  North-West. 

The  first,  or  Western  belt,  e.xtends  from  the  Murchison  Kiver  to  the 
South  Coast,  but  is  very  little  exposed,  except  in  the  Northampton  District, 
and  a little  South  of  the  Irwin  River,  where  it  is  rich  in  copper,  lead,  and 
zinc  lodes.  It  underlies  the  sandy  coastal  plains,  outcropping  here  and  there 
at  the  base  of  the  Darling  Range,  forming  a small  range  between  the  Capes 
Natiu-aliste  and  Leeuwin,  and  characterised  throughout  by  lead,  copper,  and 
zinc  lodes.  The  rocks  of  this  belt  are,  for  the  most  part,  comparatively  soft, 
consisting  of  clay-.slates  (often  kaolinised),  quartzites,  and  schists,  with 
dykes  of  diorite  and  granite,  and  veins  ot  cpiartz,  containing  lead,  copper, 
zinc,  iron  pyrites,  and  terruginoiis  graphite. 

The  second  belt  extends  North  want  from  the  South  Coast  (forming  the 
bold  escarpment  at  the  edge  of  the  great  plateau  called  the  Darling  Range  ) 
as  far  as  the  Murchison  River.  It  then  follows  this  river  in  a narrow  belt 
in  a North-Easterly  direction  tor  about  200  miles,  where  it  suddenly  spreads 
out  to  the  East  and  North-West  from  the  Robinson  Range  to  the  Lyons 
River,  disappearing  beneath  the  magnesian  limestones  to  the  Northward. 
In  this  belt  the  rocks  are  mostly  hanl  and  crystalline,  consisting  principally 
ot  gneiss  and  schist,  with  dykes  of  diorite,  gTanite  and  felstone,  and 
veins  of  quartz.  The  latter  (as  well  as  the  diorite)  often  contains  large 
quantities  of  pyrites,  most  of  which  yield  a little  gold.  Tin  is  also  being 
worked  at  the  Greenhiishes  TinfieM,  the  ore  I'eing  derived  from  the  disin- 
tegration of  quartz-porphyry  dykes,  in  which  it  is  associated  with  tourmaline 
and  titanic  iron.  Besides  iron  and  manganese,  large  deposits  of  kaolin  of  a 
very  fine  quality  occur,  as  well  as  veins  containing  mica  and  asbestos  : but 
these  latter  are  too  much  weathered  at  their  outcrop  to  be  of  any  value. 
Near  Bridgetown  a very  large  deposit  of  graphite  has  lately  been  opened 
up  : it  exists  in  the  form  of  a bed  between  talcose  schists,  about  20  feet  in 
thicKness. 

The  third,  or  great  granite  belt,  lies  about  lOU  miles  East  from  the  West 
Coast,  and  is  about  100  miles  in  width,  extending  from  the  South  Coast  to 
the  Murchison  River.  It  consists  of  a series  of  liold,  liare  outcrops  ot  gneiss 
or  granite,  often  100  feet  in  lieight,  and  covering  several  hundred  acres  in 
extent,  rising  from  loamy  flats.  The  rocks  mostly  outcrop  in  the  depressions 
of  the  table-land,  the  higher  portions  of  which  are  covered  by  sand  plains. 
This  belt  is  absolutely  destitute  of  mineral  veins,  and  it  is  ilue  to  this 
harrier  that  tlie  rich  goldfields  to  the  Eastwar<i  remained  so  long  unpros- 
pected. These  outcrops  are  made  use  of  tor  the  conservation  of  water  in 
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this  dry  portion  of  the  Colony,  as  they  shed  water  like  a house-roof,  whilst 
around  them  there  are  many  natimal  dams  or  basins  filled  with  sand,  which 
are  either  being  cleaned  out  or  wells  are  being  sunk  in  them.  The  rocks  of 
this  belt  consist  entirely  of  gneiss  and  granite,  much  fissiired  and  faulted, 
and  traversed  by  numerous  dykes  of  granite  and  diorite,  whilst  the  main 
masses  generally  enclose  fragments  and  masses  of  schistose  and  gneissic 
rock. 

The  fourth,  or  first  auriferous  belt,  is  situated  immediately  to  the 
Eastward  of  the  granite  belt,  and  is  about  20  miles  in  width.  It  starts  from 
the  South  Coast  at  the  Phillip’s  River,  extending  Northward  in  a narrow 
belt  Ijy  the  Eavensthorpe  Range,  Parker’s  Range,  Southern  Cross,  Golden 
Valley,  Mt.  Jackson,  Mt.  Kenneth,  Mt.  Magnet,  Austin’s  Lake  to  Cue. 
Thence  it  takes  a slight  bend  to  the  North-East  to  Nannine  and  the  Star  of 
the  East,  where  it  strikes  more  to  the  North,  and  skirting  round  the  heads 
of  the  Murchison  and  Gascoyne  Rivers,  it  turns  North-West  and  follows 
down  the  Ashburton  Valley  to  its  junction  with  the  Henry,  finally 
disappearing  beneath  the  Palteozoic  formation.  The  rocks  of  this  belt 
consist  mostly  of  hornblende,  mica,  or  talc  schists,  of  which  the  hornblende 
schists  so  closely  resemble  diorite  that  it  is  impossible  to  distinguish  it  in 
a broken  specimen.  The  rocks  of  this  belt  are  a good  deal  broken  and 
faulted  by  granite  and  diorite  dykes,  and  quartz  loiles  containing  gold,  iron 
and  copper.  There  are  also  some  large  magnesia  lode-masses,  rich  in  fine 
gold,  which  will  ]3robably  prove  to  be  serpentine  at  a depth.  Many  of  the 
lodes  also  contain  large  quantities  of  chlorite. 

The  fifth,  or  second  granite  belt  is  about  the  same  width,  and  similar  in 
every  w^ay  to  the  first  mentioned.  It  extends  from  the  South  Coast, 
following  the  line  of  the  first  auriferous  belt  North,  and,  like  it,  dipping- 
under  the  Palteozoic  tablehind  of  the  Fortescue.  Only  a small  portion 
makes  its  apijearance  on  the  Northern  side  of  the  Yule  River,  near  Pilban-a, 
upon  the  North-West  Coast. 

The  sixth,  or  second  auriferous  belt,  lies  next,  and  at  present  its  width 
is  unknow-n,  but  it  is  certainly  of  considerable  width  in  places,  and  has 
proved,  wherever  prospected,  to  be  extremely  rich  in  gold.  It  extends 
North  from  the  Dundas  Hills  (where  this  formation  first  outcrops  from 
below  the  sand  plains)  by  Wagemulla,*  Coolgardie,  and  Three  Pinnacles, 
Ularring,  Lake  Carey,  and  following  about  the  same  line  as  the  other  belts, 
and  turning  with  them  to  the  North-West  by  the  Nullagine,  Marble  Bar, 
Pilbarra,  Egina,  and  Mallina  upon  the  North-West  Coast.  The  rocks  of 
this  belt  are  generally  very  similar  to  those  of  the  first  auriferous  belt, 
but  the  formation  and  lodes  are  a gneat  deal  more  faulted  and  broken  ; 
however,  to  make  up  for  this,  they  are  the  richest  that  have  ever  been 
discovered. 

The  hornblende  rocks  of  this  Colony  are  very  remarkable  in  character, 
being  met  -^rith  most  abundantly  from  North  to  South.  They  vary 
immensely  in  colour,  structure,  and  external  character,  some  at  first  glance 
having  the  aiapearance  of  clay-slate,  but  on  being  fractm-ed  they  exhibit  a 
structure  similar  to  diorite,  whilst  others  again  only  contain  gx-een  crystals 
of  hornblende  disseminated  through  a quartz  matrix,  or  have  a jade-like 
appearance,  ivhich  latter  variety  are  continually  being  mistaken  for  copper, 
nickel,  or  silver.  With  these  rocks  are  associated  the  principal  mineral 
dejDosits  of  the  Colony — gold,  tin,  copper,  antimony,  lead,  zinc,  manganese, 
and  iron. 

Tlie  spur  of  which  Magpie  Hill,  in  the  Porougoruio  Range  to 
the  North  of  Albany,  forms  the  highest  summit,  trends  generally 
North-West  and  South-East,  which  is  practically  coincident  with 
that  of  the  foliation  of  the  granitic  gneiss  ; l)ut  what  is  of  signifi- 
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ranee  is  that  the  trend  of  the  foliation  has  detei’niined  that  of  the 
longer  axes  of  the  felspar  crystals. 

In  the  Pilbarra  Goldfield  there  are  distinct  traces  of  a double 
foliation  in  the  gneiss,  which  is  particularly  well  seen  in  the  bed  of 
the  Big  Sherlock  Eiver,  where  it  is  crossed  by  the  road  to  Mallina. 
The  older  and  eparser  banding  has  a North  and  South  strike  at  the 
Big  Sherlock  section,  and  at  right  angles  to  this  are  zones  of 
secondary  and  much  finer  foliation,  within  which  it  has  the 
character  of  a mylonite  or  a fine  quartz  schist,  perfectly  distinct 
from  the  original  rock.* 

Cambrian  Rocks. 

An  undoubted  Cambrian  fauna  has  been  discovered  in  the  rocks 
of  the  Kimlierley  District.  Tlie  fossils  consist  of  Saltevella  Hardmani 
and  OleneUvs  (f)  Forresti,  and  are  associated  witli  certain  limestones, 
sandstones,  quartzites,  clay  slates,  and  sandy  flags.  Very  little  is 
known  of  these  Cambrian  Rocks  at  present ; their  superficial  area, 
however,  would  seem  to  be  extensive,  for  they  have  already  been  proved 
to  extend  in  a North-East  and  South-West  direction  from  the  Burt 
Range  and  for  some  distance  to  the  Southward  of  Mount  Doclcrell. 
No  estimate  has  yet  been  made  of  the  thicliiiess  of  these  the  oldest 
fossiliferous  beds  yet  found  in  the  Colony.  The  strata  have  been 
tilted  in  such  a way  that  the  principal  axes  of  folding  is  North-West 
and  South-East. 

The  Cambrian  Rocks  of  Kimberley  are  of  considerable 
economic  importance,  in  that  they  form  the  matrices  <.)f  those 
auriferous  quartz  reefs  which  have  already  been  exploited.  As  can 
1)6  seen  by  reference  to  a later  page,  a fairly  large  i:^uantity  of  gold  has 
been  returned  from  this  district.  Although  the  figures  include  a 
considerable  cj^uantity  of  alluvial  gold,  it  is  a natural  assumption 
that  this  was  originally  derived  from  the  disintegration  of  the 
Cambrian  beds. 

Silurian  Rocks. 

The  occurrence  of  Silurian  Rocks  in  Western  Australia  has 
Ijeen  more  inferred  than  proved. 

riting  in  1861,  F.  J.  Gregory  descrilied  certain  rocks  of 
the  Mount  Barren  Range  as  being  probably  of  Silurian  Age,  though 
the  evidence  upon  which  this  deduction  is  based  was  not  given. 

The  rocks  of  the  Stirling  Range,  which  lies  about  50  miles 
North  of  Albany,  have  been  claimed  as  Silurian.  The  beds  consist 
of  quartzites,  sandstones,  and  shales,  the  whole  being  traversed  liy 
quartz  veins.  The  beds  are  highly  folded,  contorted,  and  faulted  in 
places.  According  to  the  researches  of  H.  P.  Woodward,  the 
rocks  at  the  Western  end  of  the  Range,  near  hlondinup,  have  lieen 
thrown  into  three  sharp  anticlinal  and  synclinal  folds,  in  a distance 
North  and  South  of  about  lU  miles,  by  a lateral  compression  from 
the  South. 

* The  Geoloi^ical  Features  of  the  Coast  of  Western  Australia.  H.  M.  Cadell,  Trans. 
Geol.  Soc.,  Ediu.,  1896, 
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This  series  of  rocks,  although  covering-  a considerable  area,  are  plicated 
in  such  a manner  that  two  or  three  beds  form  the  entire  range,  rising 
abruptly  from  beneatli  the  plain  to  the  Northward,  and  dipping  under  it 
again  to  the  Southward  ....  * 

The  strata  chiehv  developed  in  the  Leopold  and  Mueller 
Ranges  of  Kimberley,  have  been  provisionally  classed  as  Silurian, 
more,  however,  on  account  of  their  lithological  character  than  on  any 
stratigraphical  or  palaeontological  evidence. 

'The  rocks  composing  the  Leopold  and  Mueller  Ranges  are  of  various 
textures.  They  are  sometimes  pure  crystalline  quartzites,  and  sometimes 
fine  grained  but  highly  indurated  grits,  having  an  almost  vitrified  appear- 
ance. Coarse  pea-grits,  and  (.piartzose  conglomerates  are  everywhere  met 
with,  but  as  a rule  the  whole  mass  shows  indication  of  extreme  metamorphic 
action.  Interbedded  with  these  however,  we  meet  with  beds  of  soft  sand- 
stones, and  imrple  slates,  which  have  apparently  suffered  no  alteration 
whatever.t 

Much  detailed  fieldwork  is,  however,  required  before  the 
occurrence  of  undoubted  Silurian  Rocks  in  Western  Australia  can 
be  considered  to  have  been  definitely  proved. 


Devonian  Rocks. 

The  Devonian  Rocks  of  Kimlierley  have  been  described  by 
E.  T.  Hardman  as  consisting  of  hard  grits,  conglomerates, 
indurated  liniestoues  and  shales.  They  are  seen  to  rest  uncon- 
formably  upon  a series  of  schists  and  slates  which  have  been 
claimed  as  being  of  Lower  Silurian  Age they  ai’e  covered  by 
basaltic  lavas  whicli  are  in  turn  partly  overlaid  by  undoubted 
Carboniferous  Rocks.  The  Devonian  Strata  occupy  an  area  of 
about  2,000  square  miles,  and  calculations  have  shown  that  their 
thickness  is  about  10,000  feet. 

The  Kimberley  Devonian  Rocks  have  yielded  the  following- 
fossils  : — Adinosfromci  clathratum,  Htromnioporella  Eifeliensis,  Pacy- 
pora  fnmida,  Cyafhophylluni  viryatuni,  Cyath ophylbim  depre.^sum, 
Aulopora  repenft,  Spirorhis  omphiloides,  Spirifera,  Atrypa  reticularis, 
Rhyucltoiiella  piujnus,  Rhynchonella  cuboides,  Orthoceras,  and 
Goniafifes. 

Associated  with  these  sedimentary  beds  are  contemporaneous 
basalts,  dolerites,  anamesites,  volcanic  breccias  and  ashes.  These 
volcanic  rocks  extend  over  a large  area  of  country,  and  also  attain 
a considerable  thickness,  having  been  estimated  to  reach  from  1,000 
to  1,100  feet.  No  undoubted  volcanic  focii  have  been  observed  in 
the  district  over  which  these  lavas  extend,  though  certain  peaks 
and  cones  have  been  mentioned  by  Mr.  Hardman  as  being  likely 
to  prove  on  detailed  examination  to  be  ancient  volcanic  vents. 


* The  Country  between  Broomehill  and  the  Dundas  Hills,  and  the  Mines  in  that 
neigrhbourhood.  H.  P.  Woodward.  Ud  interim  Eeport  on  the  Department  of  Mines  for  the 
half-year  ending' 30th  June,  1894.  Perth:  By  Authority:  1894;  p.  14. 

t On  the  Geology  of  the  Kimberley  District.  E.  T.  Hardman,  Perth  : By  Authority  : 
1885  ; p.  23. 


13 


Carboniferous  Rocks. 

The  Carboniferous  Rocks  of  Western  Australia  cover  a verv 
large  area  of  country  and  seem  to  be  particularly  well  dev^eloped 
in  the  Kimberley  District.  The  formation  is  divided  into  an  Upper 
or  Sandy,  and  a Lower  or  Calcareous  Series. 

The  occurrence  of  the  Carboniferous  formation  would  seem  to 
have  first  been  published  by  Sir  George  (then  Lieut.)  Grey  in  the 
year  1841,  in  his  journals  of  Two  Expeditions  of  Discovery  in 
North-West  and  Western  Australia  during  the  years  1837-39.  Dr. 
E.  Von  Sommer,  the  first  Government  Geologist  of  the  Colony, 
traced  the  Carbonifei'ous  Beds,  in  1848,  from  the  heads  of  the  Irwin 
River  to  those  of  the  Moore,  for  a distance  of  about  160  miles. 

There  are  three  distinct  districts  in  which  fossiliferous 
Carboniferous  Rocks  are  known  in  the  Colony,  viz.,  Kimberley,  the 
Gascoyne,  and  the  Irwin  River  District. 

The  Kimherleij  Beds. — The  Carboniferous  Rocks  of  Kimberley 
are  represented  by  wide-spread  deposits  of  sandstones,  grits  and 
conglomerates,  all  containing  bands  and  nodules  of  hematite  or 
ironstone,  as  well  as  magnesian  and  other  limestones. 

The  Upjier  or  Sandy  Series,  according  to  E.  T.  Hardman*  by 
whom  these  beds  were  first  described : — 

Extends  from  Roebuck  Bay,  on  the  West,  to  the  Napier  and  Oscar 
Ranges  on  the  East,  and  is  recognised  alike  on  the  North  side  of  Stokes  Bay. 

and  in  the  St.  George  Ranges  100  miles  to  the  South It  may 

reasonably  be  asserted  that  this  Sandstone  formation  is  considerably  ovei' 
1,000  feet  in  thickness,  for  the  Grant  Ranges  have  an  elevation  of  over  90<J 
feet  above  the  plain,  while  the  nearest  limestone  is  00  or  70  miles  distant : 
and  probably  its  continuation  lies  (even  assuming  a moderate  angle  by  dijjs) 
many  hundreds  of  feet  below  the  Sandstones  of  the  Grant  Range  and  Moimt 
Anderson.  The  sandstones  here  dip  at  high  angles,  so  that,  the  thickness  of 
strata  is  considerably  more  than  the  actual  height  of  the  hills  above  the 

plain Besides  those  on  the  Fitzroy  it  occupies  a considerable  portion 

of  the  Haughton  Ranges,  which  extend  for  some  3.5  or  40  miles.  It  is  next 
seen  in  the  Ord  District,  along  the  North-West  of  which  it  stretches  for  ovei- 
50  miles  in  length,  with  a minimum  width  of  about  20.  Here  it  rises  into 
high  ranges,  of  which  Dixon  Range  and  the  Hills  marked  J39  are  prominent 
examples.  Hardman  Range,  to  the  South,  is  also  composed  of  it.  Further 
North  the  strip  of  country  extending  from  Mount  Elder  along  the  Negri  to 
the  South  of  Mount  Panton  is  mainly  composed  of  this  formation,  although 
occasionally  subordinate  bands  of  limestones  are  met  with  in  these  rocks. 

Of  the  Carboniferous  Limestone  ( Lower)  Series  the  same  author 
writes : — 

This  formation  extends  in  a wavy  line  from  Alexander  Creek  through 
the  Napier  Range,  Oscar  Range,  Geikie  Range,  etc.,  from  North-tVest  to 
South-East,  as  far  as  the  Margaret  River,  ending  within  a few  miles  of  the 
Leopold  Range.  In  this  direction  it  is  at  its  widest,  as  its  breadth  may  be 
estimated  from  the  various  outcrops  and  ranges  above  the  plains  at  30 
miles.  It  gradually  narrows  northwards,  and  at  Najiier  Range  is  not  more 
than  seven  miles  w'ide ; this  includes  the  portion  hidden  beneath  alluvium, 
etc. ; but  the  limestone  comprising  the  range  itself  is  not  more  than  two 

■*  The  Geology  of  the  Kimberley  District,  Western  Australia.  Perth:  By  Authority  : 1885. 
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miles  ill  widtli.  The  general  character  of  the  limestone  is  the  same 
throng'hont.  It  is  light-coloured,  compact,  brittle,  splintery,  more 
or  less  magnesian  limestone.  In  colour  it  varies  from  light  grey  to 
ilesh  colour,  and  sometimes  pink.  For  the  most  part  it  is  massively 
bedded,  and  it  is  not  always  easy  to  discern  the  direction  of  the  bedding,  as 
it  is  cut  through  by  numerous  joint  lines,  and  often  coated  with  stalagmite. 
The  general  apjiearance  it  presents  is  that  of  a very  rugged  vertically 
bedded  rock,  in  consequence  of  these  joints  ; the  summits  of  the  ranges 
being  worn  into  points,  pinnacles,  and  other  fantastic  shapes.  On  exam- 
ination, however,  it  is  seen  that  the  rock  dips  at  a very  moderate 
angle,  varying  from  6°  to  25°,  the  direction  of  the  dip  being 
usually  at  right  angles  to  the  trend  of  the  hills.  The  limestone  is 
interbedded  with  many  thick  layers  of  shale  and  thin  arenaceous  lime- 
stone ; but  these  only  occur  in  the  lower  beds,  at  the  base  of  the  hills. 

Further  to  the  East  the  Carboniferous  Limestone  a25pears  in  great 
force  in  the  Rough  Range,  and  extends  to  the  South-East  towards  Haughton 
Range,  a distance  of  nearly  80  miles.  The  extent  of  the  limestone  laterally, 
that  is  to  the  South-West,  is  not  known,  brrt  in  many  i^laces  it  is  seen  for 
(i  or  8 miles,  and  South-West  of  Mount  Huxley  it  stretches  from  its  Eastern 
edge,  near  JH,  for  nearly  20  miles  in  that  direction.  The  limestone  crops  up 
at  intervals  l)etween  this  range  and  Mount  Pierre  to  the  northwards,  and 
is  seen  in  various  qjarts  of  the  River  Margaret,  extending  in  rather  high 
hills  on  the  North  of  that  river,  lioth  to  the  East  and  West  (Hull  Range, 
Mount  Krauss,  etc.). 

The  Cavljoniferous  Limestoue  Series  of  the  localities  above 
ilescribed : — 

Consist  in  great  jjart  of  rather  massively  bedded  light  grey  and  some- 
times flesh  coloured  limestone,  often  magnesian,  but  interbedded  with 
thin,  flaggy,  earthy,  and  sometimes  sandy  limestone.  But  these  chiefly  occur 
among  the  lower  beds,  and  are  often  interstratitied  with  dark  grey  sandy 
shales.  The  valley  of  the  Margaret  is  mamly  composed  of  thin,  flaggy,  hard 
limestone  (which  gives  a bell-like  sound  when  struck  with  the  hammer), 
earthy  fetid  limestones  and  shales  with  nodular  limestone  bands. 

From  the  last  mentioned  locality  no  Carboniferous  Limestone 
makes  its  appearance  for  a distance  of  about  120  miles. 

A short  way  below  the  junction  of  the  Panton  and  Elvire  Rivers  lime- 
stone again  makes  its  a2)2)earance,  and  occupies  a wide  area  extending  as 
far  North-Easterly  as  for  several  miles  beyond  the  Negri,  in  all  about  75 
miles  ; while  in  width  it  averages  from  20  to  80  miles.  This  portion  of  the 
limestone  country  rises  in  a succession  of  low  an<l  almost  imjierceptible 
terraces  into  high  tablelands.  One  of  these  extends  to  the  East  of  the 
Ord  near  the  cattle  station,  and  another  to  the  North  and  East  of  the 
Negri  River  where  it  is  capjied  by  Mount  Panton.  The  Ord  limestones  are 
for  the  greater  part  hard  and  flaggy,  rarely  massive,  usually  grey  in  colour, 
sometimes  sandy  or  magnesian,  and  seldom  fossiliferous.  In  many  parts  of 
the  district  they  are  interbedded  with  red  shales,  marls,  and  sandstones, 
the  former  of  which  contain  occasionally  layers  of  gypsum  together  with 
traces  of  rock  salt. 

The  Carboniferous  beds  of  Kimberley  have  yielded  the  follow- 
ing fossils: — Lepidoderulrnn,  sp. ; Stig maria , sp.  ; Stromatopora 
roncenfrica  (f)  Stromatopora  placenta,  sp. ; Pachypora,  tumida ; 
Zaphrentis,  sp.  ; Syrimjopora,  sp.  ; Actinocrinus,  sp. ; Platycrinus, 
sp. ; Pnteriocrinus  crassus,  Miller;  Pentremites,  sp. ; Serpula: 
Spirobis,  sp. ; Feyiestella  pleheia  (antiquaj,  M‘Coy  ; Productus, 
(jiganteous;  Productus  longispinus  ; Productus  semireticulatus ; 
Chonetes,  sp. ; Chonetes  Hardrensis ; Piscina  ; Orthis  resupinata ; 
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Strophalosia  Clarkei,  Eth.  fils  ; Elujnclionella  ^nujnus  ; EhyMhovdla 
plewodoH ; EhynchoneUa  cvboides ; Orihotetes  oreHis^?’ia,  Pliulips  ; 
Strejjforhynchus  crenisiria  ; Terehrainla  hastata  (?) ; TerehrafvJu 
sacculus  (?) ; Pleitrotomaria,  sp. ; Toxonema,  small  sp.  ; Nafica,sy.; 
Ceriopora,  sp. ; Chaetetes  txmidus;  Stenopora  Tasmaniensi^  ; 
CyathophyUum,  sp. ; Cycdhophyllvm  vhyahan  ; CyafhophyU >!„< 
depTtssum ; Lithodeiidi'on  affine. 

The  Gascoyne  Beds. — The  strata  of  the  Gascoyne  River  con- 
sist of  a series  of  crystalline  limestones,  full  of  corals,  dipping  at  an 
angle  of  about  10  degrees  to  the  Westward.  Beneath  these  are 
shales,  Avhich  yield  Lower  Carboniferous  fossils.  At  the  l)ase  of 
the  series  is  a boulder  conglomerate  resting  upon  clay  slates  or 
shales.  The  boulders  in  the  conglomerate  are  of  crystalline  rocks. 
No  detailed  examination  of  this  important  district  having  been 
made,  our  information  with  reference  to  the  beds  is  extremely 
m eagre. 

The  following  is  the  list  of  fossils  from  the  Gascoyne  River 

; — Pachypora  tumida,  Hinde  ; Zaphrentis.  sp.  ; Aiiqdexns 
piostulosus,  Hudl.  ; Amplexvs  nodnJosns.  Phil.;  Syringopora  reii- 
culata,  Goldf.  var.  patula;  Stenopora  Tasmanieusis,  Londs  ; 
Cyafhocrimis,  sp. ; Poteriocrimis  cras.sns,  Miller;  FenesteJIa  plebio 
(antiyiia),  M‘Coy  ; Pohjpora  Anstralis,  Hinde;  Protoretepora  ampla. 
Lons.;  Ehonibopora  temiis,  Hinde;  Evadinopora  crncialis,  Hiidl.; 
Edestus  Davisii,  H.  Woodward;  AvicvlopectenIUavxirensi.sMo\'x\s,\ 
Aviculopecten  liinaeformis,  Morris  ; Athyris  Eoysii,  Leveille  ; Athyri>^ 
Macleayana,  Eth.,  fils.;  Spjvriter  striaivs,  Martin;  Syjiyifei  cf. 
crassus.  Konin ; Spirifer  vesperiiUo,  G.  Sow.;  Spirifer  cf.  con- 
volntiis,  Phil.;  Spirifer  Kirnberleyerisi.s,  Foord ; Sptrifer  lato, 
M‘Coy;  Spirifer  Hardmani.  Foord;  Spirifer  Ihisakheyiensis.  Par. 
Var.  Australis;  Syringothyris  exsuperaris,  de  Kon. 

The  Irwin  Eiver  Beds.— The  existence  of  Carboniferous  Rocks 
on  the  Irwin  River  would  seem  to  have  first  been  noted  by  Mr. 
Surveyor  Gregory  some  time  during  the  year  1846.  I)r.  F.  \ on 
Sommer,  then  Government  Geologist,  examined  and  reported  on  the 
scene  of  Gregorv’s  discovery',  and  traced  the  formation  from  the 
head  of  the  Irwin  to  the  Moore  River,  a distance  of  about  160 
miles 

The  area  was  mapiied  in  1895  liv  H.  P.  M oodward,  n ho  at 
that  time  occupied  the  post  of  Government  Geologist.  This 
gentleman  reports  that  the  Carlioniferoiis  Rocks  extend 

From  Mingenew  in  an  Easterly  direction,  covering  an  area  of  about  20 
square  miles,  its  greatest  length  from  North  to  South,  from  Badgeree  Pool 
upon  the  North  branch  to  Momit  Scratch,  being  about  30  miles,  whilst  the 
greatest  wrdth  from  Mingenew'  to  Naraiiclagi'y,  upon  the  Lockyer  Eivei,  is 
about  17  miles.  To  the  North-West  this  area  is  bounded  by  the  high  sandy 
tableland  which  extends  away  to  the  Northward  as  far  as  the  Greenough 
River.  The  South  is  bounded  for  the  most  part  by  the  low  outcrops  of 
metamorphic  rock,  which  contains  many  copper  lodes  ; to  the  Eastward  by 
the  bold  escarpment  of  crystalline  rocks,  flanked  by  hoi’izontally  bedded 
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Tertiary  Sandstones,  which  often  present  towards  the  plains  vertical  cliff 
faces  of  as  nuich  as  200  feet,  particularly  where  streams  have  cut  deep 
channels  through  them ; whilst  to  the  W e.stward  it  is  bounded  by  more 
high  sandy  plains  which  extend  as  far  as  the  coast. 

The  Cai’boiiit'erous  Rocks  of  the  Irwin  River  have  yielded  tlie 
following  fossils: — Pleurophyllum  Aust  rale,  Hinde  ; Pleurophylhan 
ytulcatnm,  Hinde  ; Fenesfella , sp.;  Procliictiis  tenvistriains,  Vernueil; 
Prodnctiir  snhyuaclratus,  Morris;  Prodncftis  imdaius,  Defrance ; 
Choiteter  Pratfi,  Dav. ; Spirifer  Musakheylensis,  Dav.  var.  Australis ; 
Syringofhyris  exsvperans,  Konin ; Reticularia  lineata,  Martin ; 
Reticidaria  crebristriu,  Morris;  Orthotetes  creuistria,  Phil.;  Paehy- 
domns  carinatiis,  Morris;  Aviculopecten,  sp.;  Modiola,  sp.;  Edmondia, 
sp. ; Sanijuiiiolites,  sp.;  Bellerophou  decussatxs  (?),  Fleni.;  Orflioceras, 
sp. ; Discifes,  s^n 


Mesozoic  Rocks. 

The  existence  of  rocks  containing  a secondary  fauna  would 
seem  to  have  been  first  made  known  in  the  year  1861  by  F.  T. 
Gregory,  in  a paper  communicated  to  the  Geological  Society  of 
London  by  Sir  Roderick  Murchison.  Mr.  Gregoiw  says  these 
beds : — 

Are  almost  exclusively  siliceous  in  character,  containing  only  a few 
Ijeds  of  chalk  of  very  inferior  quality.  They  abound,  however,  more  in 
fossils  than  the  Carboniferous  do,  and  with  the  excejition  of  the  recent 
coast  limestone,  more  so  than  any  other  formation.  Flints  are  rarely 
found  in  these.  The  bed  of  the  Greenough  River  is  the  best  spot  for 
procuring  specimens,  although  a few  are  found  in  the  Chalk  Hills  near 
Gingin  (spines  of  Echinoderms,  etc.). 

Writing  in  1868,  Charles  Moore  observes  that  the  bulk  of  the 
Mesozoic  fossils  from  the  Colony  are  of  Jurassic  Age,  but  in  1870, 
in  a paper  read  before  the  Geological  Society  (of  London),  be 
expresses  the  opinion,  based  upon  fossil  evidence,  that  Cretaceous 
rocks  occur  in  addition  to  those  of  Jurassic  Age.  Since  that 
ilate,  however,  very  few  sectional  details  have  been  given  of  the 
Mesozoic  Rocks  of  the  Colony,  although  a fair  collection  of  fossils 
has  been  made.  These  beds  have  been  studied  in  the  field  by 
H.  Y.  L.  Brown,  who  thus  describes  the  strata,  which  he  claims  to 
l)e  of  Oolitic  Age  : — * 

The  character  of  the  Strata  belonging  to  this  Period  may  be  described 
as  follows : — Beds  of  highly  ferruginous  claystone  or  shale,  sandstones- 
grits,  conglomerates,  clays  and  limestone,  placed  in  horizontal  layers  upon 
the  older  rocks,  which  originally  they  must  have  almost  entirely  covered, 
but  have  since  been  cut  into  and  denuded  to  a gi’eat  extent  from  off 
them,  in  such  manner  as  to  leave  tablelands,  isolated  tablehills,  and  peaks 
with  steep  escarpments  and  slopes.  Their  average  elevation  is  about  600 
feet  above  sea  level.  The  surface  of  this  formation  is  generally  coated  with 
a deposit  of  sand,  arising’  from  the  weathering  of  the  sandstones,  the  larger 
areas  being  known  by  the  name  of  sandplains.  There  are  two  principal 
areas  occupied  by  this  formation.  The  first,  which  varies  in  width  from  10 

* General  Report  on  a Geological  Exploration  of  that  portion  of  the  Colony  of  Western 
Australia  tying  Southward  of  the  Murchison  River  and  Westward  of  Esperance  Bay. 
Perth  : By  Authority  : 1S73  ; pp.  11-14. 
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to  30  miles,  extends  from  the  neighbourhood  of  Giug'in  and  Yatheroo  to  the 
Mnrchison,  and  probably  a long  distance  further  Northward,  in  a line  more 
or  less  parallel  to  the  coast.  Proceeding  Eastward,  it  thins  out  and  only 
exists  there  as  outliers  and  capisings  on  the  hills.  Its  average  thickness, 
where  best  developed,  is  some  40()  feet.  The  second  area  commences  near 
Cape  Riche,  and  stretches  in  a North-East  direction  beyond  the  Phillips 
River,  thinning  out  Eastward  to  mere  cappings  on  the  hills. 

The  uppermost  beds  in  the  first -named  area  are  generally  more  ferrugi- 
nous than  the  lower,  and  consist  of  highly  ferruginous  concretionary  elay- 
.stone,  shale,  and  grit. 

The  great  denudation  which  has  operated  since  the  close  of  this  perioil 
lias  removed  a great  portion  of  the  rocks,  leaving  the  remainder  as  undulat- 
ing plateaus  and  flat-topped  hills,  at  the  bases  of  which  the  older  rocks 
outcrop.  Asa  rule  these  strata  are  horizontal,  although  in  some  cases  a 
slight  undulating  dip  is  perceptible.  The  interstratified  beds  of  white, 
yellow,  and  sometimes  ferruginous  limestone,  attaining  the  thickness  of 
30  feet,  which  occur  chiefly  in  the  neighbourhood  of  Champion  Bay,  do  not 
seem  to  be  persistent,  but  are  found,  as  it  were,  in  patches,  which  gradually 
thin  out. 

As  the  limestone  composing  them  is  made  up  of  shells,  which  in  some 
eases  have  consolidated  into  a solid  rock,  in  others  have  I'etained  their 
original  form,  it  seems  most  pi'obable  that  the  accumulation  of  shells  in 
hollows,  in  ancient  sea-beds,  is  the  cause  of  their  now  being  found  in  isolated 
areas.  The  most  common  fossils  found  included  species  belonging  to  the 
genera  Ammnmtida",  BeJeninitidie,  Osti-eida',  Pectenidse,  Trigonidse,  Rhyn- 
chonellidie,  etc.  These  fossils  are  generally  found  in  the  limestone,  w'hole 
masses  of  rock  being  composed  of  them ; they  are  also  found  in  the  hard 
ferruginous  shale  and  sandstone,  in  which  case  they  have  been  converted 
into  oxide  of  iron.  In  a paper  published  in  the  proceedings  of  the  Geo- 
logical Society,  the  airthor,  Mr.  C.  Moore,  considers  the  fossils  from  these 
beds  to  represent  the  fossil  fauna  of  the  Lias  and  the  Lower  Oolitic  forma- 
tions of  England. 

The  whole  chalky  limestone  of  Gingin,  Y'atheroo,  and  Dandarragan, 
which  outcrops  from  beneath  the  sandy  soil  of  these  localities  in  patches, 
most  likely  is  also  of  Mesozoic  Age. 

As  yet,  owing  to  the  surface  accumulations  of  sand,  etc.,  which  hitles  it 
from  view',  no  sections  are  to  be  seen  wliich  show  w'hether  it  overlies  or  binder- 
lies  the  ferruginous  rocks  of  the  district.  At  different  spots  in  the  Darling 
Range,  etc.,  beds  of  fei'ruginous  grit,  claystone,  and  conglomerate  exist 
together  with  beds  of  unconsolidated  sand  which  may  belong  to  this 
formation.  Between,  Brookhampton  and  the  Upper  Blackwood  Bridge  near 
Coverley’s,  and  elsewhere  along  the  road,  on  the  tops  and  slopes  of  the 
moderately  steep  ranges  which  occur  there,  there  are  deposits  of  soft  eartliy 
claystone  and  ironstone  containing’  perfectly  polished  lioulders  of  reddish 
sandstone,  gi’it,  and  quartzite,  varying  in  weight  from  a few  ounces  to 
•oO  pounds,  and  of  more  or  less  spherical  and  elliptical  shapes. 

It  is  difficult  to  imagine  how'  these  boulders,  which  have  evidently 
(judging  by  their  waterw’orn  condition,  and  the  absence  of  any  similar 
rocks  in  situ  in  the  district)  been  transported  a considerable  distance,  and 
now  occupy  the  tops  of  rang'es,  could  have  lieen  jilaced  in  their  present 
conditions  except  by  glacial  action,  if  such  were  possible  in  this  latitude. 
The  outside  of  the  pebbles  and  boulders  are,  whenever  the  rock  is  hard 
enough,  smoothly  jiolished,  but  as  far  as  I am  aware  there  are  no  striae  or 
scratches  on  them. 

The  second  principal  area  of  this  formation,  which  embraces  the 
country  extending  from  near  Cape  Riche  to  beyond  the  Phillips  River, 
consists  of  a series  of  horizontal  sandstones,  grits,  and  conglomerates,  capped 
generally  by  the  usual  ferruginous  claystones,  the  whole  thinning  out  on  to 
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the  granite  along  its  northern  boundary  at  a level  of  from  600  to  700  feet 
abive  the  sea,  and  forming  level  plains  and  table  hills,  with  steep  escarp- 
ments along  the  Gardiner,  Fitzgerald,  Hamersley,  Phillips,  and  Jerdicart 
Eivers.  To  the  Southward  and  Eastward  the  formation,  which  attains  a 
thickness  of  some  300  or  400  feet,  rises  on  the  slaty  rocks  of  the  Mount 
Barren  and  Jerdicart  country.  In  lithological  and  stratagraphioal  character 
and  position  they  are  almost  precisely  similar  to  the  same  formation  in  the 
more  Northern  parts  of  the  Colony.  White  marly  saliferous  sandstones, 
ferruginous  grits  and  claystones,  conglomerate  reddish  sandstones,  etc.,  are 
the  principal  rocks  met  with.  Perfect  S2)ecimens  of  fossil  sponges  are 
frequent  in  some  of  the  eaves  which  occur  along  the  escarjjments,  hanging 
from  the  root  and  sides,  where  the  rock  has  weathered  away  ; worm  casts 
are  also  al.nindant.  Mainbenuj),  near  Esjjeranee  Bay,  is  the  farthest  point 
Eastward  where  I have  observed  the  formation.  At  Cajje  Kiche  beds  of 
white  and  mottled  sandstone,  overlying  granite,  form  low  but  steep  cliffs 
along  the  shore  of  the  bay. 

Since  the  above  was  written  the  Mesozoic  heels  have  received 
further  attention,  and  our  knowledge  in  connection  with  them  has 
been  materially  increased. 

Boring  operations  have  been  carried  out  in  these  beds  in  the 
vicinity  of  Greraldton,  where  the  strata  have  been  proved  to  consist 
chiefly  of  sandstones,  etc.,  which  attain  a thickness  of  at  least 
1,100  feet. 

It  is  possible  tliat  to  the  former  horizon  the  Coal  Measures  of 
the  Collie  River  may  l)eloug. 

The  following  fossils  have  been  obtained  from  the  Mesozoic 
Rocks  of  tliis  Colony  : — Cristellaria  ciiltrafa,  Montfoi’t,  var  radiata, 
Moore  ; BJit/nchonella  variabili.^,  Schloth  ; Avicula  Munsteri,  Gloldf. ; 
Avir/tda  echinata.  Sow.;  Avicula  hm^qinvalvis.  Sow.;  Lima  probosci- 
dea,  Sow. ; Lima  punctata,.  Sow.  ; Ostrea  Marshii,  Sow.  ; Pecten 
ductus,  SoAV. ; Pecten  ca.lvus,  Munster;  Pecten  Oreenoughiensis, 
Moore;  Astarte  Cliftoni,  Moore;  Astarte  apicalis,  Moore;  CuculUm 
oblongn.  Sow. ; CucuILea  inftata,  Moore ; Cucullpea  semistrata, 
Moore;  Cardiuni,  sp.-,  Ci/pricardia,  sp.;  Gressliia  donaciformis,  Ag.; 
Isocardia,  sp. ; Myacites  Uassianis,  Quenst. ; Alyacites  Sanfordii, 
M(.>ore ; Tancredia,  sp.;  Trigonia  Moorei,  Ljeett;  Pholadomya  ovu- 
luui,  L.  Agass. ; Teredo  Australis,  Moore;  Unicardinm,  sp.;  Amber- 
leya,  sp.;  Uerithium  Greenoughiensis,  Woora ; Eulima.  (?),  sp.;  Plia- 
sianella,  sp. ; Trnclms,  sp. ; Turbo  Australis,  Moore;  Turbo  laeviga 
tus.  Sow.;  Pissoina  Australis, '^^l.oove  ; B elemnites,  sp. ; Belemnite^ 
canaliculatus,  Schloth;  Nautitus  j^erornatus,  Crick  ; Nautilus  sinu- 
af/w,  Clarke ; Ammonites  (Dorsetensia)  Clarhei,  Crick;  Ammonites 
(Stephauoceras)  Australe,  Crick  ; Ammonites  (Sphaeroceras  ?J  Wood- 
wardi.  Crick;  Ammonites  (Sphaeroceras)  semi  or  natus.  Crick;  Am- 
monites (Perisphindes)  < diampionensis.  Crick;  Ammonites  (Perisph- 
inctes)  rohigonosus ; Ammonites  Aalensis,  var  Moor ei,  Lycett;  Am- 
monites Walcottii,  Sow  ; Belemnites,  sp. 

Cainozoic  Rocks. 

The  Cainozoic  Rocks  of  the  Colony  occupy  a very  extensive 

area. 
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They  are  thus  described  by  H.  P.  Woodward  : — 

Eocene.  , 

Coralline  and  Chalky  Limestones  with  Flints. — The  beds  extend  the  whole 
lengdh  of  the  Great  Australian  Bight,  and  for  loO  miles  inland.  They 
present  a bold  vertical  face,  of  gTeat  height  to  the  sea,  evidentlj'  marhing 
the  line  of  a fault. 

Coralline  Limestones. — These  form  the  lower  beds  of  the  coast  limestone, 
and  contain  a great  many  fossils  of  Eocene  age,  some  of  which  were  sent  to 
England  a few  years  ago  to  be  described.  The  beds  at  Sharks  Bay,  and  on 
the  islands  there,  are  probably  of  the  same  age. 

The  Calcareous  and  Ferruginous  Sandstones,  Orits,  and  Conglomerates. — 
These  beds  are  met  with  between  the  limestone  hills,  and  the  ranges  prob- 
ably belong  to  this  older  Tertiary  Series,  as  well  as  the  ferruginous 
congdomerates  which  rest  unconformably  upon  the  Cretaceous  Rocks  to  the 
Southward  of  Champion  Bay. 


Pliocene. 

'•  Pindan” — Cracked  Plains.— These  large  sandy  plains  are  greatly 
developed  on  either  side  of  the  Fitzroy  River  and  stretch  far  away  to  the 
Southward,  where  they  form  Warburton’s  Great  Sandy  Desert.  On  the  Ord 
River  there  are  also  some  small  stretches  of  country  of  this  character,  but 
nowhere  of  any  very  great  extent.  Owing  to  its  porous  nature  these  plains 
are  waterless  in  sjiite  of  the  heavy  rainfall,  nevertheless,  as  a rule,  they  are 
covered  with  abundance  of  vegetation. 

Sand  Plains. — These  form  one  of  rhe  characteristic  features  of  Western 
Australia,  extending  as  they  do  from  one  end  of  the  Colony  to  the  other. 
The  great  sand  plains  of  the  interior  are  often  20  or  3()  miles  across,  but 
since  they  contain,  in  places,  a good  deal  of  the  clay  and  iron  which  cement 
the  grains  of  sand  together,  so  that,  there  being  a fair  rainfall,  they  are 
covered  with  hardy  vegetation,  which  during  the  two  S2iring’  months  is 
perfectly  gorgeous  with  flowers,  and  they  form  good  summer  grazing 
ground.  These  sand  jilains  mostly  appear  to  overlie  the  desert  sandstone 
formation  which  forms  the  table-land  of  the  interior  of  Australia. 

Ferruginous  Sayidstones  and  Variegated  Cloys. — Plant  remains  are  met 
with  in  these  beds  on  the  lower  courses  of  the  Gascoyne  River,  also  at  the 
Nullagine;  and  similar  rocks  without  the  plant  remains,  cap  the  low 
ranges  in  many  places  throughout  the  Colony.  They  are  probably  of 
Upper  Tertiary  age,  although  they  may  be  still  more  recent.  Beds,  prob- 
ably of  this  age,  containing  large  quantities  of  fossil  wood,  and  beds  of 
brown  coal,  are  also  met  with  below  the  coastal  sand  plains  of  the  South. 

Pleistocene. 

Ancient  river  gravels  and  lake  basins  are  found  in  several  places  in 
the  ranges,  and  are  similar  in  character  to  the  deeji  leads  of  the  Eastern 
colonies  which  proved  so  rich  in  gold.  They  consist  of  jiijie-clay,  ferrugin- 
ous sands,  gravel  conglomerate,  and  mottled  clay,  and  it  is  reported  tliat 
Dijirotodon  bones  have  been  found  in  one  of  these  near  Bridgetown,  where 
these  deposits  are  largely  developed,  and  are  now  being  worked  for  stream 
tin.  Ancient  river  gravels  are  met  with  on  the  Nullagine  and  Ashburton 
goldfields,  but,  as  a rule,  they  are  not  common  in  these  districts. 

Lower  Estuarine  Deposits. — These  beds  occur  as  far  inland  as  Perth, 
where,  in  deepening  the  river  channel,  large  quantities  of  oyster  and  other 
shells  are  met  with,  proving  beyond  a doubt,  that  the  Swan  was  formerly  a 
much  larger  arm  of  the  sea  than  it  is  now.  The  oysters  must  have  been 
exterminated  by  the  silting  up  of  the  mouth  of  the  river,  which  jJrevented 
the  influx  of  salt  water,  kee^iing  it  fresh  or  brackish  for  a large  part  of  the 
year.  The  deep  holes  in  the  bed  of  the  Swan,  to  the  West  of  Perth,  prob- 
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ably  owe  their  existence  to  the  collapse  of  caverns  eroded  in  the  limestone 
which  forms  the  bed  of  the  river,  by  a subterranean  flow  of  water  containing 
carbonic^acid. 

Shelly  Limestones  and  Sandstones. — These  occur  all  along  the  South- 
Western  coast,  and  contain  fossils  very  similar  to  the  living  forms,  upon 
which  in  many  cases  the  nacre  of  the  shell  is  still  preserved.  The  slielly 
limestones  and  sandstones  of  Sharks  Bay,  and  those  met  with  here  and 
there  along  the  coast,  as  far  North  as  Xorth-West  Cape,  probably  also 
belong  to  this  series. 


Recent. 

Alluvium  of  Lake  Basins. — Throughout  the  interior  there  is  a series  of 
what  are  called  lakes,  wfliich  are  in  reality  nothing  more  than  large  salt  flats, 
boggy  marshes,  or  clay  pans,  almost  on  a dead  level,  that  drain  one  into  the 
other,  and  eventually,  if  the  season  has  been  wet  enough,  discharge  them- 
selves into  the  upper  course  of  some  river  ; but  this  rarely  happens,  owing 
to  the  enormous  surface  they  joresent  for  evaporation.  One  result  of  this  is 
that  these  large  flats  nearly  every  year  receive  a fine  covering  of  clay,  upon 
w'hich  the  salts  contained  in  the  water  crystallise  out,  to  be  redissolved  and 
added  to  from  time  to  time,  till  in  some  places,  which  may  be  a little  lower 
than  the  rest,  or  where  some  obstruction  occurs  to  check  the  flow  of  the 
water,  very  large  deposits  of  salt  accumulate.  These  lakes  are  surrounded 
by  red  clay  flats  which  also  contain  a great  deal  of  salt ; in  fact,  the  whole 
interior  of  the  colony  is  salt,  since  the  salts  leached  from  the  rocks  are  not 
carrieil  away  to  the  clay,  to  be  redistributed  over  the  suiface  of  the  country 
by  the  wind. 

Salt  and  Gypsum  Deposits. — Many  of  the  lake  basins  are  covered  by 
deposits  of  salt  and  gypsum,  the  latter  often  occurring  in  the  form  of 
beautiful  crystals  (selenite). 

River  Valleys. — Loam  dej^osits  are  formed  by  the  rivers  wearing  away 
the  old  rocks,  and  carrying  the  finer  material  down  from  the  hills  and 
depositing  it  on  the  open  level  country,  w'here  it  forms  larg^  rich  plains. 
These  deposits  are  often  of  great  extent,  spreading  on  either  side  from  the 
rivers  tor  a considerable  distance.  They  are  often  very  similar  in  character 
to  those  of  the  lake  basins,  but  with  this  great  dift'erence,  they  contain  less 
salt.  'I'hey  are  best  studied  on  the  Upijer  Murchison,  the  Gascoyne,  or 
Fitzroy  Rivers,  where  there  are  large  clay  and  loam  flats,  often  many  miles 
wide,  fl'hese  beds  have  probably  been  formed  in  the  same  manner  as  those 
of  the  lakes ; but,  having  been  better  drained,  the  salt  has  been  carried  away 
by  the  rivers.  Certain  tracts,  hcw^ever,  still  contain  much  salt,  which  is 
replenished  from  time  to  time  by  large  discharges  of  salt  flood  water  from 
the  lakes  at  the  sources  of  the  rivers.  All  the  rivers  North  of  the 
Greenough  form  these  large  flats,  but  those  in  the  South  form,  instead, 
small  deposits  of  clay,  loam,  sand,  and  gravel  throughout  their  courses, 
W'hich  are  very  fertile. 

River  Gravels. — These  consist  of  sand,  gravel,  and  angular  fragments  of 
rock,  and  are  found  in  the  beds  of  the  Northern  streams,  where  large  rivers 
are  often  as  much  as  a mile  wide.  In  the  North  there  are  some  extensive 
alluvial  deposits,  following  the  sea  coast,  not  generally  situated  in  the  river 
valleys  themselves,  but  formed  by  the  rivers  in  time  of  flood ; they  are  not, 
as  a rule,  of  any  great  thickness,  because  outcrops  of  rocks  are  frequent. 

Brick  Earth. — These  deposits  are  met  w'ith  in  the  valleys  of  many  of  the 
Southern  rivers.  They  are  of  high  quality,  making  excellent  terra  cotta  ware, 
drain  pipes,  and  bricks. 

Estuarine  Deposits. — These  are  met  w'ith  at  the  mouths  of  the  large 
Northern  rivers,  where  there  are  periodical  tropical  and  semi-tropical  floods. 
The  rivers  bring  down  large  quantities  of  mud,  which  they  deposit  near 


21 


their  mouths,  forming'  (excepting  where  coastal  ciu'rents  interfere)  a kind  of 
swampy  delta,  for  the  most  part  salt,  overgrown  with  mangroves,  and 
composed  of  a black,  o-reasy  mud,  full  in  many  places  of  recent  petrifactions 
of  crayfish,  wood,  and  worm-tubes.  The  estuarine  deposits  of  the  South 
are  of  very  slight  account,  for  the  rivers  are  comparatively  small,  having 
but  short  courses,  and  discharge  themselves,  on  emerg-ing  from  the  gorges 
they  have  cut  through  the  ranges,  into  the  arms  of  the  sea.  which  runs 
from  the  coast  to  the  foot  of  the  ranges.  Moreover,  they  are  but  seldom 
flooded  by  excessive  rainfall,  and  so  bring  down  very  little  detritus. 

Mangrove  Stvarnps. — Black,  muddy,  salt  swamps,  covered  '^vith  mangrove, 
fringe  a great  part  of  the  coast  North  of  North-West  Cajte,  or  that  part 
where  the  tide  has  considerable  rise  and  fall.  They  are  situated  just  about 
high-water  mark,  and  are  therefore  covered  either  by  each  high  tide  or  only 
by  the  spring  tides.  Sand  dunes  occur  along  the  West  and  South  coasts  at 
the  river  mouths,  or  ■where  the  land  is  low.  They  sometimes,  as  at 
Geraldton,  reach  a considerable  height,  and  are  a source  of  trouble,  because 
they  are  constantlj'  travelling  unless  kept  carefully  birshed  or  planted. 
Very  often  excellent  water  can  be  obtained  beneath  them,  although  that 
under  the  neighbouring  flats  may  be  bad. 

Coastal  Sand  Pla  ins. — These  plains  are  met  with  in  the  Southern  portion 
of  the  Colony,  extending  from  the  foot  of  the  ranges,  and  cover  the  inter- 
vening lower  ground  between  them  and  the  sea.  The  sand  here  is  much 
looser  than  in  the  interior,  and  is  often  of  considerable  thickness,  of  a red 
colotu’  below  the  surface,  and  exhibits  false  bedding,  which  proves  its  origin 
to  be  Eolian  or  windblown.  There  are  many  lakes  and  swamps  on  the 
plains,  the  water  in  which  is  often  held  Ijy  deposits  of  peat. 

Raised  Beaches. — These  were  noticed  by  the  late  Mr.  Hardman  near 
Roebuck  Ray,  about  10  to  15  feet  above  the  present  sea  level.  One  extends 
nearly  25  miles  inland,  and  is  from  12  to  18  miles  wide.  Its  siu’face  is  covered 
with  salt  grass  and  samphire.  Recent  marine  shells  are  foiuid  here  and 
there,  and  in  sinking  a well  a shelly  deijosit  several  feet  in  thickness, 
containing  specimens  of  sea  shells  now  found  living  on  the  coast,  was  passed 
throirgh.  Raised  beaches  of  considerable  extent  are  also  met  with  at  the 
foot  of  the  Great  Australian  Bight. 

Marine  Shell  Marls  and  Gravel. — These  are  of  frequent  occurrence  along 
the  coast  between  North-tVest  Cape  and  the  Leeuwin. 

Surface  Deposits. — Under  this  head  come  a large  series  of  deposits  not 
already  referred  to,  the  principal  of  which  are  the  “ gravel"  and  " ironstone," 
which  cover  a considerable  extent  of  the  South-Western  jjortion  of  the 
Colony,  These  deposits  are  in  reality  indurated,  nodular,  ferruginou.s  clay- 
stones  called  gravel,  sometimes  cemented  by  iron  forming  a conglomerate,  and 
ferruginous  sandstones,  both  of  the  latter  being  locally  kii'ovn  as  ironstone. 
They  result  from  the  disintegi-ation  of  the  different  underlying  formations 
(mostly  crystalline  rocks),  and  are  most  largely  developed  in  the  forest 
ranges,  and  it  is  upon  them  that  the  best  jarrah  grows.  The  so-called  gravels 
are  often  of  considerable  thickness,  and  are  largely  used  for  ballasting 
railway  lines.  Their  origin  is  difficult  to  understand,  without  it  is  due  to 
bush  fires,  as  they  cap  the  highest  ridges  up  to  an  elevation  of  1.20(*  feet. 


Volcanic  Rocks. 

Volcanic  Rocks,  claimed  as  being  of  Devonian  Age.  have  Iteen 
described  by  E.  T.  Hardman,  from  the  Kimberley  District  : — 

They  consist  of  many  varieties  of  basalt,  including  dolerite,  and 
amanesite,  trachy-dolerites,  lavas,  volcanic  breccias,  and  ash  lieds,  ferru- 


o'inoiis  wackenite,  etc.,  and  ....  ocenpy  a very  exten.sive  area  of  the 
country  to  the  East  of  the  t>rd.  The  Ijasaltic  rocks  not  only  occupy  a con- 
siderable superficial  area,  but  t)iey  are  also  of  considerable  tliiokness 

This  formation  occurs  as  a vast  sheet  or  floor  of  volcanic  rocks,  which  was 
formerlj-  ejected  and  spread  out  over  the  Devonian  Rocks,  and  subsequently 
in  part  denuded,  and  tlien  covered  by  the  CarboniferoTis  deposits,  and 
these  in  their  turn  being-  to  a great  extent  cari-ied  away,  the  basalt  has 
again  been  exposed  over  the  extensive  area  where  we  now  find  it.  That  it  is 
of  an  intermediate  age  between  the  Carbfiniferous  and  the  supposed 
Devonian  Rocks  is  certain,  for  within  a short  distance  it  is  found  resting  on 
the  one  and  covered  by  the  rocks  of  the  otlier  formation,  as  at  the  junction 
(and  a few  miles  below  it)  of  the  Danton  and  Elvire. 

In  the  Ord  District  these  rocks  form  a great  plateau,  as  hereinbefore 
described.  As  a rule  they  show  a <listinct  bedding-,  the  lines  of  which  dip 
inwards  to  the  mountains  at  angles  from  o to  10  degrees.  I'he  traps  are 
extremely  varied  in  character;  although  thej'  may  )-)e  regarded  as  the  same 
rock  as  a whole,  still  in  the  same  neighbourhood  many  varieties  of  si)ecimens 
can  be  obtained. 

Ancient  lavas  ami  breccias  are  common  amongst  these  rocks,  and  some 
of  the  latter  would  seem  to  liavi-  been  deposited  under  water,  as  they  are 
distinctly  stratified.  Volcanic  ash  or  tufas,  consisting  of  fi-agments  of 
liasalt,  ti'achy-dolerite,  lavas,  etc,,  are  met  with  also.  In  one  locality,  near 
Mt.  Napier,  the  deposit  contained  large  angular  fragments  of  the  easily- 
recognisable  Devonian  grits ; the  nearest  place  where  such  rocks  are  at 
present  found  being  40  miles  distant.  'I’hese  fragmental  deposits  were, 
however,  probably  found  not  far  from  some  ancient  volcanic  vent.  No  indi- 
cations of  such  volcanoes  were  actuallj'  observed  ; but  there  are  many  high 
peaks  and  cones  visible  across  the  plateau,  some  of  which  may  prove,  on  more 
careful  examination  than  we  were  alile  to  give,  to  be  portions  at  least  of 
the  ancient  craters.  At  the  Siime  time  the  country  has  been  subjected  to 
such  a vast  amount  of  denudation  that  it  is  only  barely  pf>ssil)le  that  any  of 
them  shoidd  retain  their  original  form. 

Ferruginous  Wackenite,  or  '■  Wackenite  Dolerite,”  is  a rock  which  caps 
the  summit  of  Mt.  Napier.  It  is  deep  reel  in  colour  and  somewhat 
columnar  in  structure.  When  broken  into  it  appears  like  a mass  of  some- 
what pebbly  red  hematite,  but  it  is  simply  the  result  of  the  gradual  decom- 
position of  -fhe  basalt  Avhich  forms  this  hiil.  This  Wackenite  cap  is  20  or  2.5 
feet  thick. 

Other  Ixisaltic  rocks  of  undeterniiued  age  occur  in  the  same 
neio'hhourhood  ; there  are,  lio-wever,  very  good  reasons  for  believing 
that  they  belong  to  the  same  geological  period  as  those  last  described. 
Mr.  E.  T.  Hardman  thus  describes  these  rocks  : — 

Along  the  Western  and  Southern  extremity  of  the  Leopold  Rang-es  a 
band  of  trap  rock,  about  a quarter  to  half  a mile  in  width,  occurs.  It  has 
been  traced  from  Mt.  Phillip  to  Alt.  Huxley,  and  is  again  seen  in  a 
ileep  gorge,  which  apparently  cuts  right  through  these  hills,  xtassing  a quar- 
ter of  a mile  North  of  Mt.  Huxley  and  continuing  in  an  East-South-Easterly 
direction  tor  about  four  miles.  This  chasm,  which  was  named  Straith- 
na-diaor^l.  is  cart  through  quartzites  and  altered  grits  to  the  underlying 
trail  i-ocks,  w-hich  are  about  500  yards  wide  ; and  these,  as  well  as  the  band 
outside  the  range,  have  evidently  been  forced  u])  long  after  the  stratified 
rocks  were  deposited,  as  may  be  inferred  from  the  manner  in  which  those 
stratified  rocks  have  been  contorted  and  tossed  about  in  the  immediate 
vicinity  of  the  trairs.  Here  the  tra^rs  jrass  from  diorites  into  dolerites,  and 
vice  versa.  Similar  rocks  are  seen  at  the  \q:)i)er  end  of  the  gorge  through 
which  the  Alarg-aret  passes,  at  J 11,  where  these  basaltic  rocks  are  seen  in  the 
river  bed,  and  in  the  in-ecipitous  river  walls  for  more  than  one  and  a-half 
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miles,  and  in  places  for  more  than  a fpiarter  of  a mile  in  ividtli.  That  this 
basaltic  outburst  is  of  later  date  than  that  of  the  overlyin;?  rocks  is  certain 
as  the  latter,  which  belong  to  the  Metamorphic  or  Lower  Silm'ian  (.•■)  system 
are  upheaved  by  it  to  a considerable  height  and  gi'eatly  contorted  in  places. 

Tire  character  of  the  basalt  here  is  similar  in  every  respect  to  that  near 
Mt.  Huxley,  and  also  to  that  of  the  flow  basalts  of  the  Antrim  plateau. 
It  is  highly  crystalline  in  places,  and  contains  large  quantities  of  olivine 
and  epidote,  with  quartz  veins. 

Basaltic  lavas  are  also  known  on  tlie  Xortli-West  coast  to  the 
South  of  Xullagiue.  and  also  on  the  Fortescue  River. 

Between  Lake  Cowan  and  idgiemooltha  the  character  of  the 
country,  according  to  the  researches  ol  S.  Goczel,  late  Field 
Creologist,  is  such  that ; — 

All  circumstances  j^oint  out  that  the  diorites  in  this  place  are  the 
remains  of  lava  streams  which  have  flowed  from  a volcanic  centre  situated 
betrNveen  the  Lakes  Lefrov  and  Cowan,  and  to  which  also  the  formations  of  a 
watershed  between  the  Fvo  lakes  is  due. 

The  same  wi-iter  also  states  that  : — 

Lake  Cowan  occupies  the  depressions  of  an  old  volcanic  region.^  . . . 

Xearly  all  the  siuTOunding  country  of  that  lake  consists  of  amifliibolites, 
old  greenstones,  felsitic  rocks  and  tuffs.  The  Xorth-tt  esterii  shore  is 
approached  by  gneiss-granite  hills,  often  covered  with  amphibolites  or  green- 
stone cappings.  The  Palseozoic  volcanic  rocks  become  more  and  more  pre- 
dominant as  we  approach  towards  the  lake,  beneath  which  the  gneiss- 
granite  completely  disappears.  Along  the  Western  shore  of  the  lake  the 
great  break  in  the  Archsean  strata  is  most  pronounced,  and  the  rugged 
mountains  and  hills  extending  along  the  shores  and  forming  islands  in  the 
lake  are  ruins  of  old  volcanoes,  which  in  their  time  were  of  similar  build  to 
the  strata  volcanoes  of  later  periods.* 

Basaltic  lava  is  also  known  at  Buubury : here  a mass  of 
columnar  basalt  rises  aliout  2U  feet  above  sea  level.  Similar  basalt 
again  makes  its  appearance  about  five  miles  to  the  South  of  the 
Capel  River.  Basalt  has  also  been  described  as  occurring  on  the 
South  Coast,  to  the  East  of  Flinders  Bay.  at  Black  Point. 

* “ Geolo^cal  Notes  and  Sketclies.  ’ S.  Goczel.  Apiiendix  vi.  Ad  iiitcrim  Report  on  the 
Department  of  Mines  for  the  half-year  ending  30th  June,  1894.  Perth:  By  Authority , 
1894  : 36  cf 
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CHAPTER  II. 


GOLD. 


(teneeal. — Gtold  Mateices,  Associated  Mineeals,  Pueity  of 
Western  Australian  Gold.  Kimberley,  Pilbaera,  West 
PiLBARRA,  Ashburton.  Gascoyne,  Peak  Hill,  Murchison, 
AND  East  Murchison  Goldfields. 


General.  -The  auriferous  de|)osits  of  Western  Australia 
have  V)een  responsilile  for  the  4,127,874  ounces  (jf  gold,  valued  at 
£15, 884,022,  which  have  been  ex[K)rted.  The  relations  which 

these  dejiosits,  one  of  the  factors  of  the  Colony’s  pros- 

})erity, . bear  to  the  broader  geological  features,  naturally 
take  a prominent  place  in  any  account  dealing  with  its 
mineral  resources.  The  method  adopted  in  dealing  with  the 
auriferous  dejiosits  is  to  describe  each  goldfield  sejiarately,  giving  a 
brief  rtpc/^’a  of  its  salient  features,  although  the  information 
available  for  this  purpose  is.  in  one  or  two  cases,  much  more 
fragmentary  than  could  be  wished.  It  has  been  found  most 
convenient  to  adhere  to  a strictly  geographical  order  in  description, 
beginning  with  the  held  at  the  Nortliern  extremity  of  the  Colony. 
The  description  of  each  held  is  followed  by  a talile,  giving  the  yield 
of  gold  as  shown  lyv  (a)  the  hgin-es  furnished  to  the  Department  of 
.Mines;  and  liy(5)the  data  in  the  archives  of  H.M.  Customs  House. 
It  will  be  noticed  that  in  all  cases  there  is  a difference  between  the 
two  sets  of  hgures.  Uji  to  the  end  of  1899  there  have  been  officially  , 
reported  to  the  Mines  Department  3,850,382  ounces  of  gold  from 
the  vai’ious  helds  of  the  Colony ; the  Customs  authorities,  however, 
give  4.127,374  ounces  as  that  entered  for  export,  being  277,042 
ounces  in  excess  of  the  hgures  furnished  to  the  Mines  Department. 
The  discrepancy  is  to  lie  accounted  for  by  the  difficulty  experienced 
in  obtaining  a lecord  of  the  alluvial  gold,  and  also  by  the  fact  that 
a good  deal  of  the  gold  won  in  the  early  days  was  probably  never 
officially  reported.  Writing  in  1899,  the  Warden  of  Yilgarn  notes, 
with  reference  to  the  output  of  gold  from  that  district,  that  “ a 
good  deal  of  gold  leaves  the  held  and  is  not  recorded.”  * 

As  alluded  to  in  the  previous  chapter,  the  crystalline  rocks — 
the  matrices  of  the  auriferous  deposits— are  divided  into  three 
broad  ]iara]iel  belts,  formed  of  granite,  gneiss,  and  schist,  which 
trend  generally  North-West  and  South-East.  Observations  have 

* Report  of  the  Department  of  Mines  for  the  year  1898.  Perth  : By  Authority  : 

1899 ; p.  Lxxv. 


shown  that  there  are  two  fairly  well  detiiied,  and  more  or  less  con- 
tinuous ore-bearing  belts  which  have  a distinct  relation  to  the 
geotectonic  features  of  the  crystalline  rocks.  The  schists  which 
constitute  the  princij^al  miriferous  belts  form  long  and  compara- 
tively narrow  bands  or  attenuated  elliptical  patches.  The  schists 
consist  of  mica,  chlorite,  sericite.  hornblende,  and  ciuartz,  and 
serpentinous  schists  together  with  hematite-bearing  ciuartzites. 

All  the  imjjortaut  auriferous  areas  occur  within  the  limits,  or 
in  the  immediate  vicinity  of  country  occupied  by  the  schistose 
rocks.  These  auriferous  Itelts  occupy  a very  large  area  of  country, 
extending  from  the  South  Coast  to  the  country  lying  between  Spit 
Point  and  Cape  Lambert,  on  the  North-West  Coast,  extending  over 
about  14  degrees  of  latitude.  The  auriferous  Ix'lts  exceed  twenty 
miles  in  width  in  places.  There  is  a larger  area  of  auriferous 
country  exposed  at  the  surface  than  in  any  other  piortion  of 
Australasia. 

At  mv  request  the  Mineralogist  and  Assayer  has  furnished 
the  following  brief  account  of  the  gold  matrices,  so  far  as  can  be 
judged  by  work  in  the  laboratory  ; as  far  as  possible  his  own  words 
have  been  adhered  to,  though  some  slight  condensation  has  been 
made  in  certain  palaces. 

Gold  Matrices. — Over  the  area  occupied  by  the  auriferous 
schistose  rocks,  the  ore  depiosits  fall  naturally  into  two  broad 
divisions. 

(a.)  Lodes  and  other  deposits  in  which  the  concentration  of 
the  precious  metal  has  Iteen  subseepuent  to  the  formation  of  the 
enclosing  rock. 

(b.)  Original  alluvial  depiosits  in  which  the  gold  has  been 
concentrated  by  mechanical  action  contempioraneously  with  the 
formation  of  the  rock  itself. 

The  deposits  included  in  Class  A may  be  further  sub-divided 
into  ( i)  veins,  including  stockworks ; (2  ) dykes  ; (3)  deep-reaching 
impregnations  of  zones  of  rock  ; (4)  shallow  impiregnations  of  sur- 
face material.  They  are  found  chiefly  in  amjiliibolites  and  horn- 
blende schists,  but  chloritic  schists  of  somewhat  doubtful  origin 
frecpuently  constitute  the  enclosing  rocks  mass,  and  in  the  Northern 
parts  of  the  Colony  mica  schists,  slates,  and  quartzites  or  sandstones 
are  also  found  as  matrices. 

(i.)  Veins. — The  gangue  material  of  most  of  these  is  quartz, 
but  other  minerals  in  pilaces  largely  replace  it,  as,  for  instance,  dolo- 
mite and  other  carbonates  at  Red  Hill.  Coolgardie  Goldfield,  and 
Vospierton.  The  quartz  reefs  of  Coolgardie,  Norseman,  Southern 
Cross.  Meuzies,  Cue,  Wiluna,  Salgash,  Mt.  Magnet,  and  Ruin- 
Creek  has  been  largely  responsible  for  a very  considerable  pro- 
piortion  of  the  total  piroductiou  of  gold  from  those  districts,  but  at 
other  centres,  such  as  Kalgoorlie  and  Kanowna,  have  been  of  minor 
impiortance.  The  quartz  of  these  veins  in  the  Southern  and 


Central  portions  of  the  Colony  is  nsnally  milky  white,  Inxt  fnrther 
North  is  frequently  transparent  and  of  a lilnish  tinye.  Stockworks 
of  quartz  veins  in  felsite  or  other  (fyke  rocks  have  yielded  payable 
gold  in  Coolgardie,  Bardoc,  and  Kalg'oorlie,  whilst  fault-breccias, 
which  form  the  connecting  link  between  this  and  the  third  class, 
have  been  worked  in  Coolgardie,  Meuzies,  and  Mi.  Magnet. 

(2.)  Djikes  of  felsite  and  acid  porphyries  associated  with  the 
older  basic  schists  aie  occasionally  found  to  carry  a considerable 
cpiantity  of  gold,  Ixoth  in  the  solid  rock  and  in  the  <[uartz  stock- 
works  which  it  encloses.  Instances  of  this  form  of  de])Osit  are  to 
lie  found  at  Londonderry,  Burbanks,  and  Bardoc. 

(3.)  Tmpre(j)iaUoHH  of  Zonefi  of  B.ocli. — These  form  the  most 
interesting  and  possildy  the  most  important  source  of  the  precious 
metal  in  Western  Australia.  They  consist  of  bands  of  much 
fissured  rocks  merging  insensildy  into  more  solid  rock  of  similar 
origin  and  constitution  on  both  sides.  They  are  both  known  to  the 
miners  as  “ lode  formations.”  Being  merely  portions  of  a large 
mass  of  I’ock,  which  in  consequence  of  dynamical  agencies  has 
permitted  of  the  free  circulation  and  subsequent  deposition  of 
mineral  solutions,  these  deposits  are  characterised  by  having  no 
well-detined  walls,  the  limits  of  the  deposit  being  determined  by  the 
decrease  in  the  assay  value  of  the  rock  to  a point  at  wdnch  it  ceases 
to  pay  the  expenses  of  working.  The  most  notable  development  of 
deposits  of  this  description  is  to  lie  found  at  Kalgoorlie,  from  which, 
from  1895  to  1899,  something  like  one  and  a-half  million  ounces  of 
gold  have  been  extracted.  In  this  area  the  chief  rock  developed  is 
a chloritic  schist,  which  may  be  an  acid  porpihyry  now  highly 
foliated  and  otherwise  altered.  A similar  rock  occurs  under  like 
conditions,  and  is  auriferous,  at  Kanowna,  whilst  at  Peak  Hill  a 
notable  amount  of  gold  is  derived  Horn  quartz  schists  and  other 
foliated  rocks.  At  Mount  Leonora  and  at  Norseman,  especially  the 
former,  similar  depxosits  have  also  yielded  payable  ore.  To  this 
class  are  to  be  referred  the  ore  bauds  of  chalcedonic  quartz  and 
jasperoid  rocks  which  are  of  such  frequent  occurrence  in  the 
Colony,  and  which  contain  "[(ayable  gold  in  such  widely  separated 
localities  as  Black  Flag,  Mount  Magnet,  and  Horseshoe.  Bands  of 
rock,  generally  more  or  less  foliated,  are  frequently  found  to  be 
auriferous  in  close  proximity  to  rich  quartz  reefs.  Gold  is  thus 
found  in  serjientine  schist  and  amphibolite  at  Coolgai’die,  in  amphi- 
bolite at  Bardoc,  in  sandstone  at  Honnyln-ook,  and  slate  in  the 
Kimberley  district. 

The  aurifei’ous  conglomerate  beds  of  Nullagiue  are  also  to  be 
referred  to  this  class,  the  gold  in  them  being  of  secondary  nature, 
and  occurring  in  somewhat  well  defined  bands. 

(4.)  Shallow  Impregnations  of  Surface  Material. — The  upper 
j)ortions  of  the  old  rock  surface  immediately  underlying  the  richer 
leads  at  Kanowna  have  been  found  to  contain  payable  gold  in  many 
places,  and  have  been  worked  out  with  the  latter.  The  rock  con- 
sists of  decomposed  porphyry  and  chloritic  schists,  and  most  if  not 
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all  of  the  gold  in  it  is  in  the  form  of  fine  scales  on  the  cleavage 
planes,  showing  that  the  enrichnient  of  the  stone  with  the  gold  has 
been  largely  subsecpient  to  weathering  of  the  rock.  The  so-called 
“ pug  ” of  Kanowna,  a bedded  kaolin  of  comparatively  recent  age 
overlying  the  coarser  auriferous  wash,  is  externally  rich  in  places 
owing  to  the  large  deveh>pnient  of  crystalline  and  leaf  gold  in  its 
cleavage  planes.  This  is  prolial)ly  a further  example  of  this  class 
which  is  found  to  pass  imperceptildy  into  the  true  original  alluvial 
deposits. 

The  deposits  included  in  Class  B comprise  ( i.)  residuary  soils 
and  gravels;  and  (2.)  alluvial  deposits. 

(i.)  Restdiiary  Soils  and  Gravels. — In  such  districts  as  Kal- 
goorlie,  where  the  rainfall  is  very  slight,  and  where  rich  gold-liearing 
rocks  outcrop  frequently  on  comparatively  flat  ground,  the  surface 
soil  resulting  from  the  decomposition  in  sit  a of  these  rocks  is  highly 
auriferous,  a natural  cause  of  concentration  being  the  removal  of  the 
lighter  portions  of  the  soil  liy  the  wind.  Much  of  the  surface  gold 
of  Western  Australia  has  been  derived  from  deposits  of  this  nature, 
especially  at  Boulder  and  Coolgardie,  where  much  of  the  alluvial  of 
Fly  Flat,  at  least,  was  merely  the  decomposed  residue  of  aurifeivius 
felsite  dykes.  These  residuary  de2>osits  pass  insensibly  into  : — 

(2.)  Alluvial  Deposits. — These  may  be  roughly  divided  into 
recent  accumulations  still  in  process  of  formation,  and  older  deposits 
no  longer  being  enriched  l>y  the  addition  of  fresh  gold-bearing 
material.  Examples  of  the  former  are  to  be  found  in  every  district 
where  reef  gold  is  being  (obtained,  and,  in  the  interior  of  the  Colony 
where  the  rainfall  is  small,  are  never  at  any  great  distance  from  the 
parent  ore  body.  The  material  of  which  these  de])osits  are  com- 
jmsed  is  generally  a more  or  less  ferruginous  sandy  clay,  frequently 
carrying  much  travertine.  Of  this  nature  are  the  more  recent 
de])osits  of  Bardoc,  Kalgoorlie,  and  Coolgardie.  On  the  Pilbarra 
and  other  Northern  fields,  where  the  rainfall  at  certain  seasons  is 
very  heavy,  a considerable  quantity  i>f  gold  is  recovered  from  the 
river  sands  and  gravels  of  the  usual  nature.  The  dry  lakes  of  the 
interior,  occiqjying  as  they  do  the  lowest  lying  2)ortions  of  the 
country,  have  long  been  suspected  of  containing  in  their  sandy  beds 
material  which  would  j)ay  to  treat  on  a large  scale.  The  last  divisicjn 
of  gold  def)<3sits  embraces  those  older  alluviums  which  have,  so  far. 
only  been  worked  in  six  jdaces,  viz.,  Kanowna,  Bulong,  Broad 
Arrow,  Kalgoorlie,  Kiiitore,  and  The  Island,  Lake  Austin.  At 
Kintore  (Coolgardie  Goldfield  ) the  gold  t)ccurs  in  a series  of  b<.“ds 
of  sandstone,  conglomerate,  and  kaolin,  forming  the  I’enmants  of 
an  old  river  deposit  on  a granite  bedrock.  At  Kanowna,  the 
dejtosits  are  (.>f  two  distinct  ages,  ( i ) the  older  siliceous  conglomerate 
( “ cement  ” ) outcroii^'iug  at  the  surface,  and  now  quite  vitreous 
from  the  development  of  secondary  silica;  (2)  the  newer  deposits 
(.if  the  deep-leads,  consisting  of  a series  of  sands,  gravels,  clays, 
magnesia,  travertine,  vitreous  sandstone,  and  congl(.unerate,  all  of 
which  carry  jiayable  gold. 
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Associated  Minerals. — Of  the  metallic  minerals  whicli  are 
found  to  accompany  gold  in  Western  Australia,  l>y  far  the  most 
important  is  iron  jiyrites,  which,  with  its  concomitant  oxides  of 
iron,  is  found  in  every  ore  body  from  Kimberley  to  Diindas.  Not 
only  is  this  mineral  found  in  close  conj unction  with  free  gold,  but  in 
many  instances,  such  as  at  Red  Hill  (Coolgardie  Goldfield),  is  found 
itself  to  carry  a considerable  amount  of  gold  imperceptible  to  the 
naked  eye.  As  a rule,  the  pyrites  does  not  constitute  more  than 
four  or  live  per  cent,  of  the  gangue,  Imt  at  some  mines  in  Menzies 
and  Mt.  Ida.  amongst  other  places,  it  forms  one-half  or  more  of 
the  latter. 

Next  in  order  of  importance  after  pyrites  is  galena.  It  occurs 
in  the  gold  reefs  of  Hall’s  Creek,  Brockman’s,  and  all  the  other 
Kimberley  centres ; but  it  is  found  that  the  richer  the  stone  in 
galena  the  poorer  in  gold.  Galena  also  occurs  in  conjunction  with 
gold  at  Tainbourah  and  Horseshoe. 

Vanadiiiite  has  been  detected  with  gold  at  Coolgardie  and  Pin- 
yalling. 

Arsenopyrite  accompanies  gold  at  Ruby  Creek,  Niagara,  and 
Coolgardie.  Some  beautiful  specimens  of  this  mineral  have  been 
obtained  from  Rayley’s  United  Gold  Mine  at  Coolgardie.  They  con- 
sist of  veined  arsenopyrite  traversed  in  every  direction  by  a network 
of  veins  of  gold,  varying  in  width  from  l-2()th  of  an  inch  down  to  a 
microscojiic  thickness. 

Zinc  Blende  is  an  indication  of  rich  ore  at  Yandicoogiua,  Cool- 
gardie, and  Lawlers ; in  each  instance,  however,  fonning  a very 
small  projjortion  only  of  the  total  gangue. 

Native  bismuth  and  liismutite  are  found  in  auriferous  quartz 
at  Burbanks,  Hundas,  Yalgoo,  and  Lawlers.  At  Burbanks  the 
native  bismuth  is  alloyed  with  gold  to  the  extent  of  about  one  per 
cent.  The  bismuth  at  Lawlers  is  also,  in  all  probability,  alloyed 
with  gold,  since  the  surrounding  scales  of  bismutite  are  thick  with 
line  scales  of  metallic  gold. 

Pyrrhotite  occurs  in  the  quartz  reefs  of  Southern  Cross  and 
Burbanks ; in  neither  of  which  instances  is  it  nickeliferous. 

Clialcopyrite  and  copper  carbonates  occur  in  association  with 
gold  at  Coolgardie,  Sir  Samuel,  Tainbourah,  Hall’s  Creek,  Gorge 
Creek,  and  many  of  the  Murchison  centres. 

Bournonite  is  of  frequent  occurrence  in  the  beds  at  Kalgoorlie, 
and  is  also  said  to  accompany  gold  at  Wiluna. 

Native  copper  is  reported  from  Coolgardie,  Sir  Samuel,  and 
Roebourne. 

Scheelite  occurs  in  bunches  in  auriferous  reefs  at  Coolgardie  and 
Southern  Cross,  but  in  both  instances  is  characteristic  of  poor  ore. 

Exceptional  occurrences  are  those  of  Calverite,  Coloradoite, 
Kalgoorlite,  and  other  tellurides  together  with  Bournonite  and 
Lbllingite  in  the  Kalgoorlie  ores,  and  of  Native  Silver  in  auriferous 
quartz  at  Nannine.  So  too,  is  that  of  Asbolite  rich  in  cobalt  and 
l arrying  freely  visible  gold  at  Kanowua. 
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Of  the  earthy  secondary  minerals  which  accomijany  gold  in 
Western  Australia  quartz  is  the  most  important  ho'e  as  elsewdiere. 
Gold  occurs  in  veins  of  calcite,  more  or  less  magnesian,  at  Mary 
River,  Pantou  River,  Kalgoorlie,  Kanowna,  and  Red  Hill  (Coul- 
gardie  Goldfield).  Chalcedony  occurs  in  many  quartz  veins,  and  is 
characteristic  of  much  of  the  better  ore  at  Honnybrook.  Gold  has 
been  found  in  gypsum  at  The  Island,  Lake  Austin,  and  is  of  frequent 
occurrence  in  the  oxidised  zone  at  Kalgoorlie.  Actinolite,  chlorite, 
and  other  minerals  derived  from  the  enclosing  rock  mass  are  found 
in  many  quartz  reefs,  but  probably  owe  their  origin  to  agencies 
other  than  those  which  caused  the  deposition  of  the  gold,  and  are 
for  that  reason  of  little  interest. 

Purity  of  Western  Australian  Gold. 

In  order  to  calculate  the  value  of  the  exports  of  the  Colony,  the 
Customs  authorities  have  assumed  an  average  value  of  ^£3  I6s.  per 
ounce,  or  a fineness  of  894' 7 for  all  the  gold  bullion  turned  out  by 
the  various  mines.  Seeing  however  that  the  purity  of  this 
bullion  depends  not  only  on  the  purity  of  the  metal  in  the  ore,  but 
also  upon  the  nature  of  the  other  minerals  in  it,  the  method  of  ex- 
traction, and  the  degree  to  wdiich  the  refining  process  is  pushed  at 
the  mine,  t his  factor  gives  but  little  idea  of  the  original  fineness  of 
the  metal. 

No  analyses  of  the  native  metal  from  Western  Australia  wmuld 
appear  to  have  ever  been  published,  but  the  following  few  figures  were 
obtained  in  the  laboi'atory  of  the  Geological  Survey  at  Perth : — 


No. 

Nature  of  Gold. 

Locality. 

Specific 

Gravity 

Gold. 

Silver. 

Copper 

and 

Iron- 

1 

Small  alluvial  nuggets 

Hall’s  Greek,  Kim- 
berley Goldfield 

16-62 

933-0 

t)6'0 

1-0 

2 

3oz.  alluvial  nugget 
carrying'  quartz 

Do. 

16-80 

888-9 

116-1 

P 

3 

“Bobby  Dazzler  ” 
quartz  nugget 

Shark’s  Gully, 
Pilbarra  Gold- 
field 

14-66 

768-1 

230-4 

1-0 

4 

Gold  from  quartz 
boulders 

Taiga,  Pilbarra 
Goldfield 

16-20 

844-6 

155-4 

? 

5 

Gold  from  quartz 
reef 

Peak  Hill,  Peak 
Hill  Goldfield 

17-16 

965'4 

34-6 

6 

Coarse  gold  in  quartz 
reef 

Nannine,  Mur- 
chison Goldfield 

15'75 

894-5 

105-0 

*5 

7 

Crystalline  gold  from 
calcite  vein 

Eed  Hill,  Cool- 
gardie  Goldfield 

18-00 

932-1 

67-2 

■7 

8 

Gold  from  conglomer- 
ate bed 

Nullagine,  Pil- 
barra Goldfield 

912-1 

87-9 

9 

Coarse  gold  from 
ironstone  pebbles 

Block  50,  Hamp- 
ton Plains 

18-91 

994-6 

6-4 

Trace 

The  last  analysis  is  of  special  interest  as  this  gold  appears  to  be  the 
purest  on  record,  except  that  from  Mt.  Morgan,  Queensland. 
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THE  GOLDFIELDS. 


Kimberley  Goldfield. 

Tlie  most  Northerly  goldfield  in  the  Colony  is  that  of 
Kimberley,  which  was  discovered  in  1882  by  Mr.  E.  T.  Hardman, 
then  Government  Geologist. 

The  goldfield,  which  embraces  an  area  of  about  47,600  square 
miles,  was  proclaimed  on  the  20th  May,  1886.  The  boundaries,  as 
defined  liy  the  authorities,  are  as  follows : — 

Bounded  on  the  North  by  the  16th  parallel  of  South  latitude ; on  the 
South  by  the  Southern  boundary  of  the  Kimberley  District  (latitude  19°  .30' 
South)  ; on  the  West  by  the  126th  Meridian  of  East  longitude;  and  on  the 
East  by  the  Eastern  boundarj^  of  the  Colony  (longitude  129°  East). 

The  strata  exjiosed  on  the  goldfiekl  consist  of  crystalline 
schists  of  Archaean  age,  together  with  representatives  of  Cambrian, 
Devonian,  and  Carboniferiyus  rocks,  as  well  as  a large  development 
of  volcanic  rocks. 

The  Carboniferous  Rocks  of  Kimberley  occupy  a very  large 
extent  of  country,  and  have  lieen  estimated  to  cover  an  area  of  about 
2,000  square  miles. 

The  beds,  which  attain  a maximum  thickness  of  about  2,500 
feet,  are  said  to  owe  their  ])reservation  to  a well-marked  fault 
which  trends  North-West  and  South-East.  The  rocks  consist  of 
sandstones,  grits,  and  conglomerates,  with  limestones  and  sandy 
shales.  The  strata  lie  practically  liorizontally.  The  calcareous 
beds  of  the  Lower  Series  form  bold  precipitous  escarpments,  such 
as  those  in  the  Geikie,  and  the  Napier  Ranges.  The  formation 
has  yielded  a suite  of  Carboniferous  fossils. 

The  Devo7iian  Rocks  of  Kimberley  occupy  an  extensive  area  of 
country  ; they  are  seen  to  rest  directly  upon  older  rocks,  and  to  be 
covered  liy  basaltic  lavas  which  are  overlaid  by  beds  containing 
Carboniferous  fossils.  The  beds  consist  of  almost  horizontally- 
liedded  hard,  grey,  red,  or  green  grits  and  conglomerates,  associated 
with  highly  indurated  limestones  and  shales.  The  formation 
attains  a maximum  thickness  of  about  1,000  feet,  and  has  proved 
to  be  fossiliferous. 

Cambrian  Rocks  have  been  identified  by  palieontological 
evidence  from  certain  portions  of  the  district.  The  beds  consist  of 
highly  inclined  crystalline  limestones,  sandstones,  grits,  quartzites, 
clay  slates,  etc.,  and  have  yielded  Salterella  Hardmani,  and 
OJenellus  (?)  Forresti.  This  formation  is  of  considerable  economic 
importance,  in  that  it  is  amongst  these  beds  that  the  principal  gold 
deposits  have  been  discovered.  So  far  as  present  observations  have 
been  carried,  the  formation  extends  in  a North-East  and  South- 
West  direction,  from  the  Burt  Range  to  the  South  of  Mt.  Dockrell. 
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The  beds  have  been  folded  in  such  a manner  that  the  principal 
axes  trend  North-East  and  South-West.  No  observations  have  ns 
yet  been  made  with  the  view  of  determining  the  thickness  of  the 
formation. 

The  Crystalline  Schists  and  allied  rocks  are  highly  developed  in 
Kimberley.  They  consist  of  micaceous  and  talcose  schists,  gneiss, 
and  granite.  They  have  been  proved  to  extend  from  near  Denham 
River  to  Mount  Dockrell,  and  a])pear  again  in  the  Mueller  Range, 
a little  further  West,  and  striking  North-Westwards  pass  through 
the  King  Leopold  Range  to  King’s  Sound.  This  belt  of  rocks 
varies  in  width  from  10  to  30  miles,  and  has  been  proved  to  have  a 
horizontal  extent  of  at  least  120  miles.  The  crystalline  schists 
have  been  folded  in  a North-West  and  South-East  direction,  with 
a secondary  folding  in  a direction  approximately  at  right  angles  to 
this. 

Mining  operations  on  the  Kimberley  held  have  been  chiehy 
conhned  to  six  principal  centres,  viz..  The  Panton,  Hall’s  Creek 
(the  official  centre  of  the  held),  Brockman’s,  Ruby  Creek,  The 
Mary  River,  and  Mount  Dockrell. 

Up  to  the  end  of  1899,  the  Kimberley  held  has  yieldeJ,  accord- 
ing to  the  Mines  Department  hgures,  14,3‘20ozs.  of  gold ; the 
Customs  authorities,  however,  report  that  up  to  the  same  date 
25,()29ozs.  have  been  entered  for  export.  There  is  thus  a discrepancy 
of  10,709ozs.  between  the  twm  different  sets  of  hgures.  This 
difference  may  in  all  probability  represent  the  yield  of  alluvial  gold, 
which,  unless  under  exceptional  circumstances,  is  never  reported  to 
the  Government. 

Wi'iting  in  1895,  Mr.  E.  T Hardman  thus  refers  to  the  Quartz 
Reefs  of  Kimberlhy  : — 

Quartz  reefs  and  veins  are  very  numerous,  but  most  especially  so  in 
the  gneissose  and  schistose  rocks.  In  the  granites  below  the  Leopold  Ranges 
they  are  not  very  abundant,  although  often  noticeable.  Here  they  strike 
usually  East  and  West,  or  a little  to  the  North  of  West ; but  in  all  the 
metamoi’phic  rocks  to  the  Eastward  they  are  found  plentilully.  In  many 
places  these  quartz  veins  look  to  be  promising  for  metals,  and  often  contain 
quantities  of  black  iron  sand,  iron  pyrites,  etc.  They  vary  in  thickness 
from  one  to  eight  feet.  The  schistose  country,  stretching  from  the 
McClintock  Ranges  to  the  North-North-East,  is  ti-aversed  by  an  enormous 
number  of  quartz  reefs.  In  some  localities  many  of  these  occur  in  the 
space  of  a few  hundred  yards,  and  it  was  quite  usual  to  notice  2.5  or  30  large 
reefs,  veins,  or  strings.  The  quartz  constituting  these  reefs  is  of  a very 
favourable  character.  It  is  a dull,  yellowish  and  grey  quartz,  very  cellular 
and  ruggy,  containing  quantities  of  black  and  otlier  oxides  of  iron,  together 
with  easts  of,  and  often  crystals  of,  iron  pyrites.  Prom  most  of  the  surface 
quartz  the  enclosed  minerals  have  been  washed  away,  however,  although 
their  traces  are  still  apparent.  Minute  specks  of  gold  have  been  noticed  in  a 
few  cases,  and  I have  very  little  doubt  that  many  of  these  reefs,  when 
properly  examined  and  tested,  will  prove  to  be  auriferoirs.  The  quartz  reefs 
in  this  part  of  the  coirntry  have  a bearing  of  North  10  degrees  West  to 
North-East;  many  rirn  due  North  and  South;  some  of  them  can  be  traced 
for  many  miles.* 

• The  Geology  of  the  Kimberley  district.  E.  T.  Hardman,  Perth  : By  Authority  : 1885  ; 

p.  22. 


At  the  Fanton  Kiver  there  would  seem  to  he  two  series  of  reefs,  the 
first  of  wliich,  striking  North-East  and  South-West,  consists  of  true  veins. 
Although  small  in  size,  they  can  be  traced  for  a considerable  distance  at  the 
surface,  and  it  is  on  this  series  that  most  of  the  claims  were  taken  up.  The 
second  series  apijear  at  the  surface  as  large  quartz  blows,  striking  East  and 
West,  cutting  across  the  smaller  veins,  but  they  cannot  be  traced  for  any 
distance  at  the  surface,  and,  up  to  the  present,  gold  has  only  been  found  in 
one  reef  at  the  extreme  Western  edge  of  the  field,  close  to  the  Mackintosh 
Hills.  * 

Yield  of  Kimherley  Goldfield. 


Y ear. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exported. 

Remarks. 

tons. 

owt. 

q rs. 

ozs.  (hvts.  ars. 

(IZS. 

hvts 

. 5jrs. 

1HS6" 

f 302 

0 

(.) 

1KK7 

4,873 

0 

0 

ISS.S 

3,493 

0 

0 

1HS9 

2,464 

0 

t) 

1S90 

4,4/  4 

(.1 

0 

1891 

a 13,199 

10 

0 

12,733 

19  23 

2,699 

12 

8 

a Details  not  avail- 

1892 

1,088 

16 

22 

able. 

1893 

1,621 

13 

23 

1894 

588 

12 

17 

1895 

876 

13 

16 

1896 

891 

17 

6 

1897 

383 

10 

0 

229 

6 0 

554 

1 

12 

1898 

175 

0 

0 

h 440 

3 10 

287 

17 

17 

h Inclusive  of  310ozs. 

of  alluvial. 

1899 

G94 

0 

0 

c 917 

3 0 

814 

7 

6 

c Includes  417ozs.  of 

alluvial. 

Total 

14,152 

0 

0 

14,320  12  9 

25,029  13 

7 

PiLBABBA  GtOLDFIELD. 

The  Pilbarni  GokMehl  was  ])roclaimed  on  the  19th  September, 
1895;  it  embraces  an  area  of  35,100  square  miles. 

Its  boundaries,  as  defined  bv  the  authorities,  are  as  follows  : — 

Bounded  by  a line  starting  from  a point  on  the  Sea  coast  Eastward  from 
Condon  Creek  and  extending  through  the  summit  of  Poolingerena  (or 
Moimt  Blaze)  to  a spot  due  North  from  the  summit  of  Mount  Macpherson ; 
then  South  through  the  said  summit  to  a spot  due  East  from  the  summit 
from  Mount  Marsh,  on  the  upper  Foi-tescue  Elver ; thence  due  West  through 
the  summit  of  Mount  Marsh  to  the  right  bank  of  the  Fortescue  River,  along 
it  downwards  to  Survey  Station  V23 ; thence  in  a Northerly  direction 
through  Survey  Station  V32  to  the  right  bank  of  the  Cocreaca  branch  of 
the  Yule  Elver,  and  along  the  right  bank  of  the  Cocreaca  Creek  and  the 
A'ule  Eiver  downwards  to  the  Sea  coast,  and  along  the  Sea  coast  Eastward 
to  the  starting  point. 

A^erv  little  is  known  with  reference  to  the  geology  of  the 
Pilltarra  goldfield,  for  with  the  exception  of  a hurried  visit  by  the 
ex-Government  Geologist  some  years  ago,  no  official  examination  of 
the  district  has  been  made. 

* Mining  Handbook  to  tlie  Colony  of  Western  Australia.  H,  P.  Woodward  Perth. 
By  Authority  ; 1895  j p.  74. 
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So  far  as  observatioiLS  liave  at  present  been  carried,  it  would 
seem  that  a large  portion  of  the  goldfield  consists  of  granite  and 
other  crystalline  rocks,  intersected  with  dykes  of  diorite,  and 
associated  with  slates,  sandstones,  limestones,  quartzites  and 
conglomerates.  There  seems  to  be  an  upper  horizontally-bedded 
series  of  strata,  resting  upon  crystalline  rocks,  across  the  strike  of 
which  several  large  rivers  have  cut  their  channels.  The  superficial 
area,  or  thickness  of  these  strata,  and  their  structural  relationship 
have  not  yet  been  worked  out.  hence  our  information  in  connection 
with  them  is  much  more  meagre  than  could  be  desired. 

There  are  six  principal  mining  centres  on  the  goldfield,  viz.. 
Bamboo  Creek.  Taiga  Taiga.  IMullagine,  INIarlile  Bar.  the  Shaw,  and 
Tambottrah. 

Bamboo  Creek  consists  of  granite  and  granitic  gneiss  (foliated 
granite?)  striking  North-East,  and  associated  with  quartzites  and 
diorite  dykes.  The  cjuartz  reefs,  said  to  be  small  where  exposed  on 
the  surface,  widen  out  in  depth  ; in  one  instance,  in  the  Bulletin  ” 
Mine,  the  reef  attains  a thickness  of  as  much  as  lU  to  T2  feet.  The 
quartz  is  associated  with  ores  of  iron,  copiyer.  lead,  and  manganese. 

The  rocks  in  the  vicinity  of  Taiga  Taiga  consist  of  diorite, 
quartzite,  and  Jaspideous  rocks.  The  quartzites  trend  slightly  to 
the  East  of  North,  and  imderlie  at  a high  angle  to  the  Westward. 
The  quartz  reefs  are  said  to  be  well  defined,  and  associated  with 
ores  of  iron,  co[)per,  and  manganese. 

The  mining  centre  of  Nullagiue  is  situated  aliout  180  miles 
South-South-East  of  Condon,  and  oOO  miles  East-South-East  of 
Roebourne. 

The  staple  formation  in  the  vicinitv  of  Nullagiue  consists  of 
grits,  slates,  sandstones,  and  conglomerates,  striking  North-East, 
and  dipping  at  low  angles  to  the  North-West.  Flat  table-topped 
hills  of  conglomerate  and  cement  occur  in  the  vicinity  : these  beds 
are  newer  than  the  slates  and  other  associated  rocks  referred  to. 
Enderlying  the  cement,  much  of  which  is  either  a compact  body  of 
ironstone  conglomerate  or  nearly  jau’e  hematite,  is  a deposit  of 
kaolin  from  10  feet  to  50  feet  in  thickness.  This  conglomerate, 
some  portions  of  which  are  very  vesicular,  has  been  sitccessfully 
worked  for  the  gold  it  contains  : crushings  from  the  outcro]js  have 
yielded  as  much  as  2ozs.  to  4ozs.  of  gold  to  the  ton.  The  con- 
glomerate occurs  in  ranges  which  rise  to  about  lOO  to  150  feet 
above  the  level  of  the  surrounding  country. 

The  hills upon  which  the  chief  mine  workings  arc  at 

present  situated,  appear  to  be  mostly  rnunil-backed  and  strewn  with  rounded 
boulders  and  pebbles.  On  closer  examination  one  finds  that  they  consist  of 
bed  upon  bed  of  con<rlomerate,  mergin!?  into  intermediate  layers  of  kaolin. 
The  beds  dip  universally  to  the  Nort’.-West  and  strike  North-East  and 
South-West.  The  dip  is  flat,  averasjing  perhaps  15  de.tfrees.  Therefore,  as 
one  approaches  from  the  South-East  the  hillsides  exhibit  longitudinal 
sections  of  the  country,  and  in  some  ero.ss-gorges  very  complete  studies  may 
be  made  of  cross-sections,  whilst,  where  the  rounded  weathered  hillsides  slope 
to  the  flat,  one  may  notice  somewhat  regular  lines  of  round  boulders  and 
pebbles  roughly  marking  the  outcrops  of  the  conglomerate  beds.  By  these 
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indications,  and  also  by  following-  Tip  the  runs  of  alluvial  gold  until  they 
stop25ed  all  along  certain  horizontal  lines,  the  auriferous  conglomerates  were 
originally  located  and  worked  by  jn-osfiectors  by  means  of  drifts  and 
tunnels.  Some  of  the  conglomerate  beds  contain  boulders  uj)  to  three  or 
four  feet  in  <liameter,  while  others  carry  nothing  bigger  than  a man’s  head. 
These  boulders  consist  of  rounded  masses  of  quartz,  trajsrocks,  and  other 
conglomerates.  A peculiar  feature  about  the  shape  of  these  is  that  they  are 
very  often  somewhat  flattened  like  curling-stones.* 

Some  sam[iles  of  the  auriferous  conglomerate  have  been 
examined  in  the  Survey  Laboratory,  and  have  been  thus 
described ; — 

A specimen  tyijical  of  the  finer  grained  ijortions  of  the  rock  in  its  upper 
decomijosed  ^^ortions.  It  consists  of  sub-angular  fragments  of  quartz,  iron- 
stoue  and  shale,  cemented  together  by  ironstained  kaolin,  containing 
numerous  cuboidal  cavities  at  one  time  filled  by  qryrites  crystals,  as  shown 
by  the  numerous  jrseudomorphs  of  limonite  contained  by  them.  There  are 
several  much  weathered  volcanic  bombs  embedded  in  the  rock.  It  assays 
loz,  (Sdwts.  of  gold,  for  which  metal  it  is  treated  on  a large  scale  by  the 
battery  amalgamation  ijrocess.  A similar  but  less  ferruginous  variety  showed 
no  cavities  vacated  by  j^yrites  and  is  much  coarser  in  grain,  some  of  the 
fragments  of  quartz  being  3 inches  in  length.  It  assays  2ozs.  Idwt.  of  gold 
2)er  ton. 

Another  variety  made  up  of  large  pieces  of  felstone,  with 
smaller  fragments  of  quartz,  imbedded  in  a kaolinic  matrix,  assayed 
lOdwts.  of  hue  gold,  and  Sozs.  4dwts.  of  coarse  gold  per  ton.f 

In  some  res]3ects  this  auriferm.is  conglomerate  bears  a close 
resemblance  to  those  auriferous  conglomerates  of  the  Rand,  better 
known  ])erhaps  as  Banket  deposits. 

In  the  vicinity  of  Nulla'gine  are  a series  of  older  slaty  rocks, 
■which  <lip  to  the  North-West  at  a low  angle,  and  which  have  proveil 
of  im^Tortance  in  that  they  form  the  matrix  of  numerous  auriferous 
quartz  reefs  and  leaders. 

The  main  reefs,  however,  run  with  the  country,  striking  North-East. 
The  surface  is  strewn  with  their  debris,  and  dry-blowers  have  gathered  good 
harvests  therefrom.  About  three  years  ago  attention  was  attracted  to  the 
reefs  themselves  by  the  discovery  of  several  very  rich  patches  of  stone  on 
their  outcroijs,  and  since  then  a considerable  amount  of  mining  has  been 
done  and  many  good  erushings  have  been  taken  out.  The  character  of  the 
quartz  in  the  big  reefs  is  mostly  very  white  and  vitreous,  and  in  this  kind 
of  stone  the  gold  is  generally  coarse  and  occtu-s  in  bunches ; while  in 
smaller  reefs,  and  sometimes  in  certain  sidices  of  the  big  ones,  a more 
kindly-natured  stone  is  found,  showing  ijerhaqrs  fine  gold  and  prospecting 
well  all  through.! 

Alluvial  workings  of  three  classes  occur  1st,  the  alluvium  of  existing 
creeks  ; 2nd,  the  alluvium  of  older  creek  beds,  but  in  conjunction  with  the 
present  streams ; 3rd,  old  alluvial  deposits  or  deep-leads  bearing  no  relation 
to  existing  streams  or  configuration  of  the  countrj'.  The  most  recent 
deposits  are  easily  worked,  for  Nature  is  at  work  here  to-day  ground 
sluicing  df^bris  from  the  older  formations,  therefore  no  sinking  is  required, 
and  the  dirt  is  so  free  that  it  can  easily  be  dry-blown.  The  older  alluvial 
deposits  are  found  in  the  river  flats,  where  auriferous  gutters  are  crossed 

* The  Nullag-ine  District,  Pilbarra  Goldfield,  'Vt^estem  Australia.  S.  J.  Beeher.  Trans. 
Inst.  M.E.  (Newcastle)  Vol.  XVI.  Pt.  1,  1898  ; pp.  48-9. 

t Annual  Progress  Report  of  the  Geological  Survey  for  the  year  1897.  Perth : By 
Authority  : 1898 ; p.  48. 
t S.  J.  Beeher.  hoc.  Cit. 
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and  reerossed  by  the  present  streams.  The  sinking  here  is  about  lU  feet, 
and  very  hard  work,  owing  to  the  fact  that  the  deposits  that  overlay  the 
dirt  are  cemented  masses  of  cpiartz  and  boulders  of  other  hard  rocks. 

The  deep  leads  are  cut  across  by  the  present  valleys,  and  can  be  traced 
from  hill  to  hill.  Here  the  sinking  is  very  variable  in  depth,  the  whole 
gutter  in  some  places  appearing  on  the  side  of  a cliff  where  the  work  merely 
consists  in  driving,  while  in  other  places  shafts  ujr  to  60  or  70  feet  have  to 
be  sunk  to  work  the  same  lead.  Ujj  to  the  present  only  one  of  these  leads 
has  been  discovered,  but  there  cannot  be  the  least  doubt  that  more  will  be 
found  when  the  small  hills  between  the  conglomerate  range  and  the  creek 
are  thoroughly  jjrospected.  All  three  of  these  deposits  are  very  rich,  but 
no  one  can  estimate  the  quantity  of  gold  with  any  degree  of  accurac}’,  as  so 
much  leaves  the  Colony  without  ever  being  reported,* 

Marble  Bar,  the  official  centre  of  the  Pilbarra  bToldffekl, 
derived  its  name  from  a mottled  bed  of  quartzite,  which  crosses  the 
Coono-au  River  in  close  proximity  to  the  town.  Quartz  reefs  ai’e 
very  prominent  in  the  district,  and  vary  very  much  in  size  and 
character,  some  of  the  quartz  being  very  highly  mineralised. 
Many  of  the  reefs  have  ]jroved  exceedingly  rich.  A considerable 
quantity  of  gold  has  been  derived  from  alluvial  deposits  in 
the  early  days  of  the  field. 

The  country  rock  of  tlie  Shaw  Diggings  consists  chieffy  of 
granite,  associated  with  schistose  rocks,  quartzite,  and  diorite  dykes. 
The  strata  inclined  at  high  angles  to  the  Westward.  The  reefs  are 
well-defined  and  exhilnt  well-marked  lateral  continuity. 

The  mining  centre  of  Tambourah  lies  near  tlie  junction  of  an 
enormous  mass  of  granite  and  hornblende,  schists  and  diorite. 
The  reefs  as  seen  outcropping  on  the  surface  are  small,  l)ut 
widen  out  in  depth.  The  ijuartz  is  associated  with  ores  of  ircju, 
copper,  and  manganese. 

The  following  table  shows  the  yield  of  the  Pilbarra  CfoWfield 
u})  to  the  close  of  1899,  as  deduced  from  official  data 
Yield  of  Pilbarra  Goldfield. 


Year. 

Ore  crushed. 

Yield  of 

Gold  therefrom. 

Gold  ex^iorted. 

Remarks. 

tons  cuts. 

qrs 

(izs.  iluis. 

srs. 

ozs.  dwts. 

tU'S. 

a.  Includes  export  from 

1SS9 

' 

a 11,170 

0 

0 

West  Pilharra. 

IhOO 

a 16,055 

6 

6 

Includes  2.o8‘2ozs. 

1891 

a 11,875 

0 

0 

from  unknouni  tons. 

1892 

r 

522.582 

1 1 

0* 

a 12,892 

16 

0 

- . Details  not  available. 

189.3 

a 11.698 

10 

0 

1S94 

a 16,251 

10 

0 

Includes  427ozs.  from 

1H9.5J 

a 19.522 

s 

0 

West  Pilbarra. 

1S96 

■1,270 

0 

0 

d 5,888 

0 

0 

a 11.810 

o 

4 

i’.  Includes  ^.iH.lOozs.  of 

1S97 

.5.138 

14 

0 

6,825 

O 

i 

a 11,955 

17 

9 

alluvial  and  102ozs. 

1S98 

6,719 

15 

0 

e 14,413 

15 

23 

11.962 

11 

o 

<lollied  and  specimens. 

1S99 

7,587 

11 

0 

f 19,316 

19 

13 

19,996 

S 

1 

f.  Includes  2,608ozs.  5 
<l\vts.  iSai's.  oHilluvial, 
au‘l  S^^ozs.  14dwts.  9 

Total 

23,716 

0 

0 

69,026  11  19 

154,893 

9 

1 

trrs.  dollied  and 
specimens. 

* Annual  General  Report  for  the  vear  liS90.  H.  P.  Woodward,  Perth  : Bv  Authority  • 
1891  : p.  2o.  “ ‘ ' 


36 


West  Pilbarra  G-oldfield. 

The  West  Pilharra  G(_)ldfield,  about  10,500  square  miles  in 
extent,  originally  included  in  the  Pilbarra  Goldfield,  was  created 
a separate  field  on  the  19th  of  September,  1895. 

The  authorities  define  the  boundaries  as  follows  : — 

The  portion  of  Crown  hinds  hounded  by  a line  starting  from  the  Sea 
coast,  at  the  uiontli  of  the  i’ortescue  Kivei^  and  extending  along  the  right 
hank  of  the  said  river  upwards  to  Survey  Station  V23;  thence  in  a 
Northerly  direction  through  Survey  Station  V32,  to  the  right  bank  of 
the  Cooreaca  branch  of  the  Yule  Kiver,  and  the  right  bank  of  the 
Cocreaca  Creek  and  the  Yule  Uiver,  downwards  to  the  Sea  coast,  and  along 
the  Sea  coast  Westwarils  to  the  starting  point. 

Very  little  is  known  with  reference  to  the  geological  features 
of  the  West  PilbaiTa  field. 

Mining  operations,  however,  are  confined  at  the  present  time  to 
but  a few  centres. 

The  Mallina  Diggings,  the  scene  of  the  first  discovery  of  gold 
in  the  North-West  in  1888,  lie  aliout  70  miles  East  of  Roebourne. 
The  gold  in  the  reefs  is  associated  with  sidphide  of  antimony. 

Toweranna  Diggings  lie  about  14  miles  South  of  Maliiia. 
The  country  rocks  consist  of  schists,  slates,  porphyry,  and  diorite. 
The  (juartz  of  the  reefs  is  of  a lilue  colour,  and  contain  ore  of  lead 
and  iron  disseminated  through  it. 

The  mining  centre  of  Pilbarra,  from  which  the  field  originally 
derived  its  name,  lies  within  the  drainage  area  of  one  of  the  heads  of 
the  Yide  River.  A fairly  large  (juantity  of  alluvial  gold  has  been 
obtained  from  a narrow  strip  of  country  at  the  junction  of  granite 
and  metamoiqihic  rocks. 


Yield  of  the  Went  FUbarra  Goldfield. 


Year. 


18891 

1890  I 

1891  I 

1892 

1893  I 

1894  I 

1895  I 
1896 J 
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1898 
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Ore  criislied. 
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j tons.  owt.  qrs. 
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1 

r 

a 

1 

1 

a 

i 

1 

1 

a 

160  0 0 

337  18  0<; 

a 

a Previously  shown 

i 

1 

in  the  Pilbarra 

1 

1 

a 

( Vide  ante). 

1 

a 

• 608  17  0 

860  1 10 

a 

202  6 0 

326  14  0 

2,028  5 10 

879  17  0 

bl,934  16  1 

1,955  10  2 

b Including  735ozs. 

1,851  0 0 

3,459  9 11 

3,983  15  12 

vial. 

Ashbueton  Goldfield. 

The  Ashlnu’toii  Goldfield  wiis  proch\imed  on  the  25th  Decem- 
ber, 1890,  and  on  the  25th  of  June,  1897,  the  boundaries  were 
somewhat  amended,  and  the  field  reduced  in  area  to  about  6,992 
square  miles. 

As  at  present  constituted  tlie  Iwundaries  as  defined  by  the 
authorities  are  as  follows;  — 

Bounded  by  lines  starting  from  the  summit  of  Mount  Elizabeth,  which 
is  situated  about  six  and  one-half  miles  from  the  junction  of  Duck  Creek 
with  the  Ashburton  Eiver,  and  extending  East  by  North  to  the  summit  of 
Mount  Edith  ; thence  South-East  by  East  to  the  summit  of  Mount  DeCour- 
cey;  thence  about  East  by  South  to  the  summit  of  Mount  Mall;  thence 
about  South-East  by  East  to  Trig.  Station  lOA  : thence  about  South-East 
by  South  to  the  summit  of  Mount  Bresnahan  ; thence  about  South-tVest  by 
South  37  miles  towards  Trig.  Station  Kild ; thence  by  a line  running  about 
North-West  by  West  to  the  summit  of  Mount  Palgrave ; thence  North  by 
West  to  the  summit  of  Mount  Elorry  ; thence  North  by  East  to  the  summit 
ot  Mount  Elizabeth,  the  starting  ijoiut. 

The  Ashburton  Goldfield  never  having  Iteen  g-eologically  ex- 
amined in  any  detail,  our  information  in  connection  with  its  various 
formations  and  the  mode  of  occurrence  of  the  ore  deposits  is  ex- 
tremely meagre. 

Alluvial  g’old  was  first  reported  frtun  the  district  early  in  1890, 
as  occurring  in  a creek  flowing  over  clay  slates  upon  which  rest 
horizontally-bedded  limestones. 

In  describing  the  mineral  resources  of  the  Colony,  in  the 
annual  report  of  the  Government  Geologist  for  1890  it  is  stated 
tliat  : — 

These  clay  slates  dip  at  a high  angle  to  the  North-East.  They  are 
intersected  in  places  by  small  quartz  reefs  or  leaders,  in  many  cases  ferru- 
ginous, but  up  to  the  pn-esent  none  of  them  have  proved  to  be  rich  in  gold. 
dAe  capping  limestone  (dolomite),  the  underlying  shaley  sandstone  and 
ironstone  beds  are  probably  a Northern  and  Eastern  extension  of  the 
Carboniferous  and  Devonian  formations,  so  largely  developed  on  the  byons 
and  Gascoyne  Kivers.  though  as  yet  no  fossils  have  been  found  by  which 
their  age  can  be  definitely  fixed.  The  beds  dip  at  an  angle  of  20’  South, 
resting  unconformably  upon  the  uj^turned  edges  of  the  clay  slates 
(Silurian  ?),  and  from  their  line  of  junction  many  strong  springs  break  out. 
To  the  South,  these  limestones  form  a fiat-topped  range  or  tableland,  and 
completely  covering  the  clay  slates,  which  are  not  exposed  again,  even  in 
the  gullies  and  the  stream  beds,  although  these  are  often  of  great  depth. 

There  cannot  be  the  least  doubt  that  the  gold  in  the  gullies  has  been 
derived  directly  from  the  mineral  veins  in  the  clay  slates,  for  it  has  never 
been  found  in  those  gullies  where  the  slates  are  absent,  as  the  overlying 
limestones  contain  no  mineral  veins.  Tlie  mineral  veins  must  be  of  great 
antiquity,  as  they  were  formed  prior  to  the  deposition  of  the  superin- 
cirmbent  Carboniferous  and  Devonian  rocks,  for  in  no  case  do  thej'  extend 
beyond  the  line  of  junction. 

It  is  rather  remarkable  that  there  are  no  conglomerate  beds  in  tins 
district  at  the  junction  of  these  two  formations,  the  limestone  for  the  most 
part  resting  directly  upon  the  upturned  edges  of  the  clay  slates.  Should 
any  such  conglomerate  or  detrital  deposits  be  discovered,  they  should  be 
prospected,  as  it  is  highly  probable  they  would  pi-ove  rich  in  gold. 
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The  g'old  on  this  held  is  very  inire,  and  free  from  (.j^nartz  and  ironstone. 
All  the  larger  pieces  were  of  a flat  bar  shape,  owing  to  their  having  been 
formed  between  the  slate  ledges  by  the  slow  accnmnlation  of  flne  gold, 
which  by  the  graelnal  accretion,  due  to  the  deposition  of  the  minute  quanti- 
ties of  gold  held  in  solution  by  the  water,  has  formed  into  one  piece,  taking 
the  shape  of  the  cavity  oi'  ledge.  The  largest  nugget  yet  found  weighed 
aboiTt  (ilbs.,  and  it  is  estimated  that  from  y,OUO  to  l(J,000ozs.  have  been 
taken  from  these  diggings.  The  run  of  gold  in  the  main  gully  extended  for 
ove)-  one  mile  in  length,  luit  most  of  the  gttllies  North  and  South,  for  a 
<listance  of  about  five  miles  along  this  line,  have  iwoved  rich. 

tVhence  this  gold  was  derived  it  is  impossil)le  to  say  without  carefully 
mapping  and  prospecting  the  area,  but  it  is  highly  probable  that  it  results 
from  slow  accumulation  from  poor  (juartz  and  ironstone  reefs,  though  in 
some  cases  it  may  have  been  washed  from  older  “ leads  ” and  conglomerate 
beds  which,  if  they  existed,  must  have  followed  the  jn'esent  courses  of  the 
creeks,  tor  no  trace  of  such  l.ieds  are  now  to  be  seen.  * 


Yield  of  the  Aghhu rton  (roldfiehl. 


Year. 

Ore  cruslied. 

Yield  of 

(jrold  tlierefrom. 

Gold  exported. 

Remarks. 

!*)US  rwt,  <irs. 

n/s.  ilwts.  srrs. 

(U\  Is.  s;ts. 

bsni 

<1 

It 

H3S  14  10 

a No  detailed  records 
o'iven . 

lSi)2 

It. 

0 14  0 

Do. 

ist« 

a 

It. 

167  14  22 

Do. 

isyp 

It 

a 

28.5  5 10 

Do. 

1SH.7 

It 

II. 

540  15  4 

Do. 

bsyii 

it. 

a 

(561)  8 y 

Do. 

bsy? 

It. 

h:u)2  ly  0 

1,088  3 13 

h Dollied  and  speci- 
mens. 

isys 

It 

.■.■)00  0 0 

140  17  12 

c Alluvial, dolliedand 
specimens. 

isiiy 

" 

f/l,()59  2 0 

23!)  10  3 

(1  Alluvial,  dollied 
and  specimens 

'total 

2,426  13  12 

4,529  18  11 

Gascoyne  Goldfield. 

This  goldlield,  which  embraces  an  area  of  about  5,061  sc^uare 
miles,  was  othcially  proclaimed  on  the  ’iSth  of  June,  1897.  The 
lioundaries  are  thus  delined  by  the  authorities  : — 

Starting  from  the  summit  of  Mount  Palgrave,  and  extending  about 
South-East  by  South  to  a point  situate  37  miles  from  the  summit  of  Mount 
Bresnahan  in  direction  of  Trig.  Station  K20;  then  about  South-West  by 
South  to  the  said  Trig.  Station  K20;  thence  about  South-West  to  the 
summit  of  Mount  (fascoyne ; thence  about  North-West  by  North  to  the 
summit  of  Mount  .Vgamemnon  : thence  Northward  to  the  summit  of  Moirnt 
Palgrave,  the  starting  i)oint. 

The  held,  though  geographically  distinct,  has  been  placed 
under  the  charge  of  the  same  Warden  as  the  Ashburton. 

* Aiimiiil  General  Eeijort  for  the  year  1890,  H.  P.  Woodward,  Perth  : By  Authority,  1891 ; 
P,  20. 
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Very  little  is  known  of  tlie  i^'eolo^w  of  the  field,  but  it  appears 
that  the  staple  formation  is  of  granite  and  crystalline  rocks,  which 
ai’e  covered  in  ])laces  by  almost  horizontal  tablelands  of  sandstone 
shale  and  limestones,  for  which  a Cai’boniferons  age  has  been 
claimed. 

Prospecting  operations  are  chiefly  confined  to  the  neighbour- 
hood of  Bangemall,  the  ofiicial  centre  of  the  field,  but  no  details  as 
to  the  nature  and  mode  of  occurrence  of  the  ore  deposits  are  avail- 
able. 

The  yield  of  this  goldfield,  as  can  be  seen  by  the  ofiicial  figures 
appended,  is  small. 


Yield  of  the  Gascoi/ne  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exported. 

Remarks. 

1S97 

tons  CT\  t. 

1 7 

QI-S, 

0 

ozs  dv  ts.  "rs. 
11  0 

ozs.  dwts.  2:rs. 

d 

a Includes  6ozs.  15 
dwts.  dollied  and 

1H98 

d 

hid  10  0 

d 

sjDeciinens 

h Dollied  and  speci- 

1899 

235  7 

0 

c333  15  10 

333 

1 8 

mens 

c Includes  119ozs. 

8dwts.  IGgrs.  al- 
luvial 

d Details  not  avail- 
able. 

Total 

236  14 

0 

360  16  10 

333 

1 8 

Peak  Hill  Ctoldfield. 

The  Peak  Hill  Goldfield,  which  comprises  an  area  of  about 
12,194  square  miles,  was  established  on  the  19th  of  Harch,  1897. 
The  authorities  define  its  liouudaries  as  follows:  — 

The  portion  of  Crown  lands  bounded  by  lines  starting  from  an  angle  in 
the  Morthern  boundary  of  the  Murchison  ttoldlield,  at  the  summit  of  Mount 
Hale,  and  extending  along  the  said  boundary  in  an  East-South-Kasterly 
direction  to  another  angle  at  the  summit  of  Mount  Russel : thence  due 
North  to  the  North-Easterly  corner  of  the  East  Murchison  Goldfield, 
latitude  being  on  the  26th  parallel  of  South  latitude  : thence  in  a Northerly 
direction  to  Trig.  Station  L1.5  on  Wonyuegunna  Hill;  thence  in  a North- 
Westerly  direction  to  the  summit  of  Mount  Bresnahan,  between  the  Angelo 
River  and  the  Tipper  Ashlmi'ton  ; thence  in  a South-Westerly  direction  to 
Trig.  Station  K20  on  a peak  near  the  source  of  the  Lyons  River ; thence 
still  South-Westerly  to  the  summit  of  Mount  Gascoyne ; thence  South- 
South-Easterly  to  the  starting  point  on  the  summit  on  Mount  Hale. 

The  goLlfield  includes  within  its  Itoundaries  the  higli  ground 
lying  at  the  heads  of  the  Gascoyne  and  the  Murchison  Rivers. 

At  the  present  time  mining  operations  are  chiefly  confined  to 
Peak  Hill,  the  official  centre,  and  the  Horseshoe  Higgings,  some 
miles  to  the  North. 

The  goldfield  was  discovered  some  time  about  the  year  1892. 
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By  far  the  larger  portion  of  the  goldfiehl  upon  which  mining 
nperations  on  any  scale  are  carried  ont  consists  of  nndnlating 
country,  situated  on  the  lofty  jdateau  drained  hy  the  heads  of  the 
Jlnichison  and  the  Cxascoyne  Rivers. 

The  country  rock  of  the  field  consists  of  handed  and  in  pilacc-s 
granular  qnartziti'S  (with  secondary  silica),  micaceous  schists,  and 
handed  iron-liearing  schists  or  (piartzites  ; thei-e  are  no  signs  of  any 
intrusive  rocks  anywhere  in  the  vicinity  of  Peak  Hill  itself.  The 
(piartzites  and  iron-hearing  schists  generally  ajipiear  as  fairly  con- 
spicuous ridges,  whilst  the  micaceous  lieds,  owing  to  their  feebler 
resistance  to  denuding  agencies,  foi'in  the  fiat  or  gently  undulated 
[lortions  of  the  ground.  The  (jiiartzites  and  mica  schists  are 
vertical,  or  are  inclined  at  very  high  angles,  hut  seem  to  have  no 
prevailing  strike.  Prom  an  examination  of  the  outcro})S  of  the 
various  quartz  schists,  it  is  quite  evident  that  a good  deal  of  earth 
movement  must  have  occunxal  siiu'e  the  beds  were  first  laid  dowm, 
and  before  they  were  brought  into  tlieir  present  position.  This  is 
further  em|)hasised  by  an  inspection  of  the  sections  exposed  below 
ground  in  the  mine  workings. 

A remarkalile  feature  in  the  surface  geology  of  the  goldfield 
are  the  masses,  veins,  or  dykes  of  jmre  silica;  in  a few  places  there, 
vi'ins  liave  the  ajijiearauce  of  nnissive  quartzite,  but^  their  mode  of 
occurrence,  at  angles  transverse  to  the  strike  of  the  adjacent  strata, 
confutes  this  view;  further  coiitirmation  is  to  lie  found  in  the  fact 
that  in  one  of  the  mines  a vein  of  this  character  is  seen  cutting 
across  an  aiu-iferous  quartz  reef,  and  that  one  of  the  most  note- 
worthy masses  liifurcates  after  the  usual  inaiiiier  of  igneous  dykes. 

The  majority  of  the  quartz  dykes  trend  North-East  and  South- 
West,  and  preserve  rude  parallelism,  which,  however,  is  only 
observalile  when  their  ]iositiou  is  laid  down  on  a maji.  In  isolated 
cases  there  can  also  be  observed  another  set  of  quartz  dykes  roughly 
at  right  angles  to  those  last  described.  The  (piartz  veins  are 
generally  inclined  at  high  angles,  but  not  far  from  the  vertical.  So 
far  as  exjierience  has  already  gone,  it  would  not  ajipear  that  these 
([uartz  dvkes,  although  auriferous,  have  proved  to  lie  so  remunera- 
tively. One  of  the  most  significant  features  in  the  geological 
structure  of  the  field  is  the  fact  that  the  richest  portion  thereof  is 
that  which  is  least  intersected  by  the  large  c|uartz  dykes. 

Somewhat  similar  in  their  mode  of  occurrence  are  those  large 
masses  and  dykes  of  hydrated  oxide  of  iron  which  are  such  a 
conspicuous  feature  in  some  portions  of  the  field. 

Resting  upon  the  underlying  rocks  of  the  field  is  a variable 
1 hickness  of  I'ecent  superficial  deposits.  These  consist  of  loose 
gravel  or  loam,  from  which  gold  is  obtained  by  the  usual  method  of 
dry-bhnving.  There  is,  unfortunately,  no  record  as  to  what  amount 
of  gold  has  been  obtained  from  this  loose  material,  unless  it  is 
represented  by  the  3,349ozs.  recorded  in  189-5. 
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This  o'ravel  imposes  clirectlv  upon  aii  irveg'ular  surface  of  an 
iroustaiiied  cement.  This  cement  rests  upon  an  old  eroded  -water- 
course, and  tills  up  all  the  inequaliti('s  in  the  latter,  whit-h,  ht)w- 
ever,  are  of  no  great  depth.  On  the  surface  of  the  cement  are 
,^(iveral  large  pot-holes,  wliich  owe  their  present  finm  to  tlie 
gyratory  movement  of  the  gravel  swept  down  by  the  water  which 
flowed  down  the  old  channel.  In  some  cases  erosion  has  succeeded 
in  cutting  down  the  cement  to  bed  rock,  and  exposing  the  under- 
lying schists.  Lithologically  tlie  cement  is  an  ordinary  conglome- 
rate^ formed  by  the  rnechauical  action  of  water,  and  deposited  in  an 
old  creek  bed ; its  pebbles  were  derived  from  the  disintegration  and 
subsequent  deposition  of  the  pre-existing  rocks.  Ihe  pebliles  aie 
embedded  in  a matrix  of  sand,  formed  of  the  comminuted  remaius- 
of  the  uuderlving  rocks.  The  conqionent  parts  of  the  cement  aie 
in  every  way  identical  with  those  of  the  rocks  at  jiresent  out- 
cropjiing,  xvhilst  the  number  of  quartz  jielibles  are  similar  in 
character  to  the  (piartz  forming  those  reefs  l»y  which  the  country 
rock  is  traversed. 

The  gold  in  the  cement  is  not  exclusively  in  grains,  scales,  or 
nuggets,  but  is  also  found  attached  to  its  original  quartz  matrix. 
The^amount  of  gold  won  from  tlie  cement  has  been  consideraldc  ; 
the  official  returns  demonstrate  that.  Lp  to  ISflt  1,964  tons  of 
cement  crushed  have  vielded  2,105ozs.  7dwts.  of  gold,  or  at  the  rate 
of  loz.  lOgrs.  per  ton.  Whether  the  3,349ozs.  of  gold  returned 
from  an  unknown  tonnage  of  quartz  has  been  olitained  from  the 
cement  or  from  the  superincumbent  loose  gravel,  the  official  data 
aiford  no  clue. 


In  the  mode  of  occurrence  the  ore  bodies,  apart  from  the 
cement,  mav  be  described  as  a mass  <if  country  rock  traversed  by  a 
network  of  interlacing  veins  of  auriferous  quartz.  The  mass  of 
country  rock  is  weathered  in  the  direction  of  kaolin,  and  possesses, 
unless  in  exceptional  cases,  no  sharply  defined  limits,  dhe  gold  is 
not  confined  to  the  reefs  or  veins,  but  is  disseminated  through  the 
decomposed  country  rock. 


So  far  as  mining  operations  have  at  present  been  carried,  it 
seems  that  the  richest  portions  of  the  fields  are  those  which  have 
undergone  the  greatest  amount  of  earth  movement. 


The  Horseshoe  Diggings  are  situated  on  the  North-East  flank 
of  that  sigmoidal-shaped  range,  of  which  ilouiit  Beasley  forms  the 
highest  summit.  The  Horseshoe  Range  has  a general  North  and 
South  trend,  and  is  virtually  continuous  with  that  low  line  of  hills 
which  extend  as  far  as  the  townshi])  of  Peak  Hill. 


The  Range  is  com])Osed  of  hematite-bearing  quartzites,  which 
dip  at  a high  angle  to  the  West,  The  outcrop  of  the  iron-bearing 
series  forms  the  most  conspicuous  feature  of  the  range,  and  is 
visible  for  great  distances.  The  individual  beds  are  in  places 
minutelv  puckered  and  contorted.  At  the  actual  summit  of  Mount 
Beaslev  the  dip  of  the  iron-bearing  (piartzite  is  to  the  South,  at  an 


angle  of  40  degrees.  The  Hats  to  the  Noi'th  are  underlaid  by  mica- 
ceous schists,  which  readily  lend  themselves  to  the  action  of  the 
weather,  and  in  consequence  never  form  any  conspicuous  feature  in 
the  lairdscape.  The  hforthern  face  of  the  range  is  drained  by  several 
gullies,  the  most  important  of  which  is  Nuggety,  Prospectors’, 
and  Webb’s.  From  the  former  £16,000  worth  of  gold  is  reported 
to  have  lieen  obtained  by  dry-blowing.  The  area  already  worked 
over  1)y  the  dry-blower  is  comparatively  small,  and  considering  the 
results  which  have  been  obtained,  and  the  abnormally  high  returns 
obtained  from  some  of  the  ore  bodies  already  worked,  there  are  good 
grounds  for  a system  of  judicious  prospecting  over  the  creeks  and 
flats  yet  untried.  There  are  no  data  Ipy  which  the  yield  of  gold 
olitaiiied  by  the  dry-ldowers  can  be  deduced. 

The  following  talde  shows  the  yield  of  the  Peak  Hill  Glold- 
lield  : — 


Yield  of  the  Peak  Hill  Goldfield. 


Year. 

Ore  crashed. 

Yield  of 

Gold  therefrom. 

Gold  exported. 
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ozs.  (Iwts.  grs. 
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33 

10 

0 

898  14 

20 

a 
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189.5 
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10 

0 

& 5,749  14 

7 

a 

h.  Includes  3,349ozs. 
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1.712 

2 

0 

4,422  0 

0 

a 

unknowni  tonnage- 

1897 
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0 

0 
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3 

5,110  0 0 
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4,018 

1 

0 

d 14,969  6 

12 

13,736  17  1 

dollied  and  specimens. 
(J-  Includes  368ozs.  16 

1899 

10,922 

0 

0 

e 31,953  13 

0 

15,721  6 17 

dwts.  dollied  and  speci- 
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c Includes  478ozs.  18 

Total 

19,875  15 

3 

68,968  11  18 

34,568  3 18 

dwts.  dollied  and  speci- 
mens- 

Murchison  (toldfield. 

The  Murchison  Goldfield,  as  originally  constituted,  was  fii’st 
jiroclaimed  on  the  •24th  of  September,  1891;  its  boundaries  were 
modified  on  the  15th  of  Feliruary,  1895,  so  as  to  emln-ace  an  area 
of  about  21,000  square  miles.  As  defined  by  the  authorities,  the 
goldfield  is  : — 

Hounded  by  lines  starting  from  the  summit  of  Mount  Murchison,  and 
extending  North-Eastward  to  the  summit  of  Mount  Hale  : thence  East- 
South-Eastward  to  the  summit  of  Mount  Russel ; thence  South-Westward 
to  the  North-West  corner  of  the  Yilgarn  Goldfield;  thence  West-North- 
Westward  to  the  summit  of  Wyemandoo  Hill,  and  onwards  to  Trig.  Station 
K6,  on  Goonamondey  Peak ; thence  North-Westward  to  the  summit  of 
Mount  Farmer ; and  onwards  to  the  summit  of  Mount  Luke,  and  onw'ards 
to  the  summit  of  Mount  Murchison. 

The  geology  of  the  Murchison  Goldfield  has  been  investigated 
by  nearly  the  whole  of  the  geologists  employed  liy  the  Government, 
as  well  as  by  private  observers,  hence  our  knowledge  of  the  broad 
structural  features  is  perhaps  more  comjjlete  than  that  of  any 
other  of  the  goldfields  of  the  Colony. 


There  are  four  foruiatioiis,  according  to  Mr.  Woodward, 
exposed  on  the  Murchison  Goldtield,  viz. ; — 

Recent. — The  alluvium  of  the  water-courses,  flats,  and  salt  marshes, 
travertin,  and  other  surface  deposits. 

Mesozoic. — Desert  sandstone,  horizontally-bedded  sandstones,  clay, 
pipeclay,  gypsum,  and  ferruginous  beds. 

Metamorphic. — Slate,  schists,  quartzite,  sandstones  mostly  ferruginous 
limestone  or  granite. 

Plutonic. — Granite,  diorite,  and  other  dykes. 

The  recent  formations  are  always  of  very  limited  thickness,  rarely,  as 

far  as  yet  tested,  exceeding  I.3  to  20  feet The  Mesozoic  (1) 

formation,  if  represented  by  the  remains  of  the  old  tableland,  can  be  seen 
well  in  many  cliff  sections,  but  up  to  the  present  time  no  organic  remains 
have  been  found  in  them  : but  to  judge  from  the  associated  gypsum  and 

iron  beds  it  is  highly  probable  that  some  will  yet  be  met  with 

It  is  very  strange  that  no  gold  has  been  found  in  this  formation,  although  it 
rests  directly  on  the  gold-bearing  rocks  and  capping  hills  at  the  base  of 
which  rich  reefs  have  been  found.  'I’hat  gold  will  be  found  in  rich  deposits 
at  the  junction  of  these  two  formations  one  would  naturally  expect,  as  the 
auriferous  reefs  must  have  been  infilled  prior  to  the  deposition  of  the  more 
modern  formation,  otherwise  we  should  have  had  the  fissure  continued  on 

up  from  one  into  the  other,  but  this  is  never  the  case The 

Metamorphic  rocks  outcrop,  rising'  as  low  ridges  wherever  the  overlying 
desert  sandstone  tableland  has  been  removed  ; they  are  mostly  hard,  large 
quartz  reefs,  often  forming  the  main  axes  of  the  ridges,  but  more  generally 
beds  of  highly-altered  ferruginous  quartzite,  nearly  aptproaching  a mineral 
vein  in  character,  at  the  intersection  of  which  the  quartz  reefs  are  always 
richest. 

Along  the  principal  belt  of  auriferous  country,  the  rocks  for  the  most 
part  strike  a little  to  the  Westward  of  North,  and  underlie  to  the  Westward, 
consisting  largely  of  talcose  and  granitic  rocks,  although  hornblende  and 
micaceous  slates  are  also  met  with.  Where  there  are  patches  of  limestone 
the  surface  is  covered  by  travertin  deposits  and  the  veins  are  mostly  of  a 
ferruginous  calcite.  in  some  of  which  gold  has  also  been  found. 

The  rocks  at  the  North  end  of  the  field  take  a sudden  turn  to  the  North- 
East  and  East.  Dykes  are  mot  with  in  many  places  : these  are  generally 
either  granite  or  diorite,  the  latter  being  of  great  variety,  whilst  the  former 
generally  contain  crystals  of  foliated  talc  in  cavities. 

The  mineral  veins  consist  mostly  of  quartz,  but  ferruginous  lodes  and 
veins  of  calcite  and  dolomite  a,lso  exist.  The  quartz  is  of  great  variety, 
from  pure  white,  with  talc  in  the  granite  country,  to  white,  blue,  and  highly 
mineralised  in  other  jdaces,  whilst  the  dolomites  and  calcites  are  mostly 
ferruginous. 

Where  the  reefs  have  been  oijened  up  to  the  water-level  many  of  them 
contain  galena  as  well  as  iron  pyrites,  and  veins  seem  for  the  most  part,  as 
far  as  one  can  judge  at  present,  to  he  true  fissure  veins,  most  of  them 
probably  continuing  in  depth  : but  they  will  vary  greatly  in  size,  direction, 
and  thickness,  and  many  will  have  to  be  traced  by  a mere  line  or  face  for 
a considerable  distance.  The  veins  rarely  follow  the  strike  or  dip  of  the 
other  rock,  but  cut  across  them  in  all  directions,  and  when  they  are  lost  at 
the  ends  they  generally  seem  to  turn  and  strike  along  the  line  of  bedding  of 
the  rocks  as  a mere  thread,  for  some  times  a considerable  distance,  making 
again  into  a large  body  of  stone,  when  they  strike  oft'  more  or  less  on  their 
old  course. 

The  reefs  are  found  to  be  very  rich  in  shoots,  the  gold  being  mostly 
met  with  at  the  intersection  of  certain  beds,  whilst  at  other  places  either 
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large  bodies  of  stone  or  pinches  are  aeconntable  to  the  same  cause.  The 
question  as  to  which  are  the  true  veins  cannot  be  decided  until  a more 
systematic  survey  of  the  fields  has  been  made,  but  in  most  cases  where 
thei’e  is  a large  main  line  of  reef  parallel  lines  are  met  with,  which  it  is 
impossible  to  trace  for  any  distance  : these  latter  are  in  all  jjrobalulity  not 
true  veins,  but  only  in-filled  lateral  fissures,  which,  although  often  veiy 
rich,  will  not  extend  for  any  distance  along  the  surface  or  in  depth. 

The  main  lines  of  reef  seem  to  follow  a more  or  less  North  and  South 
course,  but  there  are  some  very  rich  ones  which  strike  East  and  West; 
these  also  vary  greatly,  some  being  small  cross-courses,  extremely  rich  at 
their  intersection  with  main  North  and  South  reefs,  and  others,  such  as  the 
Star  of  the  East,  which  seems  of  quite  a different  character  to  anything 
else  on  the  field,  but  which  still  present  all  the  characteristics  of  a fine 
lode  of  a very  broken  character,  Init  from  the  nature  of  the  stone  this  must 
be  e.xijected  until  sinKing  is  carried  into  the  solid  country.  The  ferruginous 
reefs  are  met  with  mostly  at  Quin’s.  Many  of  these  will  prove  to  carry  a very 
great  deal  of  pyrites  in  depth,  l)ut,  as  a rule,  the  reefs  on  this  field  are 
exceptionally  free  from  any  objectionable  mineral.* 

According  to  Dr.  Sclitncisscr,  a considerable  area  of  quartz 
diorite,  of  granitic  habit,  occn|ii('s  that  portion  of  the  Mnrchison 
goldfield  in  the  vicinity  of  Cue,  and  forms  the  matrix  of  the 
immerons  quartz  reefs  wliicli  trend  and  underlie  in  all  directions. 
The  coarse  diorite  is  decomposed  to  a depth  of  about  100  feet  in 
the  direction  of  kaolin,  which  is  of  a white  Imt  more  rarely  of  a 
brown  colour.  The  undecomposed  (|nartz  diorite  appears  to 
aj)]iroach  tonalite  in  its  miiieralogical  composition. f 

For  administrative  purjioses  the  Murchison  Goldfield  has  been 
divided  into  four  districts,  viz.,  Nanuine,  Cue,  Day  Dawn,  and 
Mount  Magnet. 

The  following  figures  sliow  the  yield  of  the  Murchison  Gold- 
field, since  its  inception  : — 


Yield  of  the  MKrehison.  Goldfield. 


Year. 

Ore  crushed. 

Yield  of 

Gold  therefrom. 

Gold  exiiorted. 

Remarks. 

tons  cuts. 

qrs. 

o/s.  flwts. 

ifl'.s. 

o/s.  (Iwts 

grs. 

1S91  ] 

r 2,064 

8 

16 

n.  Details  not  availixble. 

1H92 

1 24  356 

9 

12 

luclucles  l,400ozs. 

1893  ( 
1894.  (■ 

al  10,805 

0 

0 

cl40,4.32 

5 

15 

1 21,210 
'1  52,946 

s 

6 

22 

11 

13dwts.  12g'rs.  dollied 
and  specimens. 

1895  1 

1 65,477 

5 

.3 

c.  Includes  l,119ozs. 

1896  j 

L7l,282 

13 

17 

2dwts.  lOgTs.  dollied 

1897 

72,00.3 

16 

0 

t 62,316 

3 

21 

82,891 

17 

1 

and  specimens. 

1898 

92,255 

16 

0 

r.  79,256 

7 

20 

93,667 

3 

6 

1899 

66,986 

17 

2 

(181,086 

5 

13 

68,842 

7 

17 

l.'iKTS.  iilluvial,  and 
2,844ozs.  9dwts.  22^k. 
dollied  and  specimens. 

Total 

342,051 

9 

2 

363,091 

2 21 

482,739 

0 

9 

East  Murchison  Goldfield. 

The  East  Murchison  Goldfield  was  originally  proclaimed  in 
May,  1895,  but,  for  administrative  jmrposes.  its  boundaries  were  so 

* Tlie  Murchison  Goldfield.  H.  P.  Woodward,  Peidh  ; By  Authority,  1893  ; pp.  9-11. 

+ Die  Goldfelder  Australieus.  Karl  Schmeisser,  Berlin,  1897  ; p.  o8. 
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altered  in  December  1897  as  to  embrace  au  area  of  about  ‘28,212 
sc[uare  miles,  which  is  thus  defined  by  the  authorities:  — 

Bounded  by  lines  starting  from  the  Southernmost  corner  of  the  Mur- 
chison Goldfield,  situate  about  four  and  a-half  miles  East,  and  four  miles 
South  from  Trig.  Station  K7o,  on  Wyemandoo  Hill,  and  extending  East  to  a 
spot  about  15  miles  East,  and  about  44  miles  North  from  the  summit  of 
Mount  Ida  ; thence  North  about  four  and  a-half  miles  ; tlience  East  about  741 
miles,  passing  throua'h  a tree  marked  A.N.  Ihl  at  Hoyle’s  Well,  to  a spot  about 
2 miles  10  chains  West,  and  about  251  miles  North  from  a tree  marked 
1,382  at  Brickey’s  Soak  ; thence  North  to  the  26tli  parallel  South  latitude; 
thence  West  to  a spot  due  North  of  the  summit  of  Mount  Russel;  thence 
South  to  the  said  summit  of  Mount  Russel ; thence  South-South-Westward 
along  the  Eastward  boundary  of  the  Murchison  Goldfield  to  its  Southern- 
most corner,  the  starting  point. 

Not  very  much  is  known  geologically  of  tlie  East  Mnrcliison 
Goldfield,  no  defailed  e.xaminafion  baving  been  made  on  the  disf rict 
by  any  member  of  fhe  Geological  Survey  Staff.  A report  by  Mr. 
F.  Eeed,  * and  another  by  Mr.  Torrington  Blatchford,  t are  about 
the  only  official  data  extant. 

From  the  former  author’s  description,  it  appears  that  the 
country  consists  of  foliated  granite  gneiss,  massive  and  banded 
diorites,  covered  with  “ desert  sandstone  ” and  deposits  derived  from 
the  disintegration  of  these  rocks. 

The  observations  of  Mr.  Blatchford  in  the  East  Murchison 
Goldfield  have  shown  that  granite  is  the  staple  formation,  which 
has  been  invaded  by  dykes  and  masses  of  s(une  basic  rock,  together 
w'ith  a much  later  series  of  intrusions  of  acidic  rocks,  which  usually 
form  narrow^  tortuous  dykes.  Near  the  junction  of  the  basic  rocks 
and  the  granite  a strong  development  of  hornblende,  mica,  and 
iron-bearing  quartz  schists  are  of  frequent  occurrence.  These  schists 
are  seen  to  pass  gradually  into  granite  in  such  a waiy  as  to  suggest 
that  they  may  be  merely  highly  metamor])hosed  forms  of  the  latter. 
These  crystalline  rocks  are  covered  by  sandstones,  quasi-vitreous 
sandstones,  and  conglomerates,  wdiich  have  been  classed,  inferen- 
tially,  as  of  Mesozoic  age.  Of  a much  iiew'er  date  than  these  are 
the  dejiosits  of  ironstone  gravel  which  cover  such  an  extensive 
area  of  country.  The  origin  of  these,  however,  is  not  ([uite 
understood.  Their  largest  development,  how^ever,  occurs  to  the 
West  of  the  Montague  Eange,  which  is  made  up  of  iron-bearing 
fpiartz  schists  so  ju’evalent  in  the  Mt.  Hale  district. 

There  are  four  ]irincipal  mining  centres  on  the  East  Murchison 
field,  viz.,  Lawders,  Lake  Darlot,  Mount  Sir  Samuel,  and  Lake 
Way. 

At  Lawlers,  the  reefs  ai’e  said  “ j;t(.)  occur  along  the  zone  of 
contact  between  the  gneissic  granite  and  diorite  schists.”  The  reefs 

* The  Geological  Feivtures  and  State  of  TVIininsr  in  the  Lawlers  and  Mount  Sir  Saniuel 
Districts.  F.  Reed.  Report  of  the  Deijartment  of  Mines  for  the  year  1890.  Perth  : Hy 
Authority,  1897  ; pp.  33-35. 

t A Geoloffical  Reconnaissance  of  the  Country  at  the  heads  of  the  Murchison  and 
Sandford  Rivers,  in  the  Murchison  and  Peak  Hill  Gohltields.  T.  Blatchford.  Annual 
Report  of  the  Geological  Survey  for  the  year  1898.  Perth:  By  Authority,  1899;  pp.  30-59. 

X F,  Reed,  Loc.  Clf. 
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have  a general  East  and  West  trend,  and  can  be  followed  along  the 
snrfaee  for  <'onsidei’able  distances. 

The  Mount  Sir  Smnuel  mining  centre  is  situated  at  the  Southern  end 
of  the  Violet  Range,  immediately  to  the  North  of  Lake  Miranda.  Stretch- 
ing from  Lake  Miranda  Northwards,  the  Violet  Range  extends  as  far  as  the 
Jones  Creek  ; and  consists  of  a succession  of  semi-detached  hills,  the  cul- 
minating point  Vieing  Mount  Goode,  which  rises  to  an  altitude  of  3.50  feet 
above  the  surrounding  coirntry.  Geologically,  this  Range  is  a diorite  boss, 
occiu-ring  in  massive  granite,  of  a similar  nature  to  the  granite  at  Lake  Way. 

Breaking  through  the  diorite  boss,  usually  in  an  East  and 

West  direction,  are  numerous  granite  dykes  of  a])parently  a later  age. 
These  dykes  vary  in  thickness  from  a few  inches  to  several  feet.  They  are 
particulai'ly  conspicuous  on  the  sides  of  Mount  Goode,  where  they  can  be 
traced  for  considerable  distances.  In  close  association  with  these  dykes  are 
some  very  large  quartz  reefs,  which  latter,  as  far  as  surface  indications 
show,  follow  the  strike  of  the  dykes  with  great  persistency. 

At  McDonough's  Lookout,  another  apparently  disconnected  diorita  boss 
is  found,  with  numerous  granite  dykes  intruding,  and  the  associated  quartz 
reefs.  The  granite  dykes  in  this  locality  are  coarse-grained,  and  can  clearly 
be  seen  to  consist  of  quartz,  orthoclase  felspar,  and  mica.  The  mica,  how- 
ever, occurs  in  two  forms,  the  Muscovite  (common  white  ^nica),  and 
Lei3i<lolite  (lithia  mica). 

The  quartz  reefs  at  McDonough's  Lookout  are  of  the  white  oi^aque 
barren  variety,  and  will  scarcely  recommeml  themselves  to  prospectors. 
Included  in  the  quartz  are  large  irregular  mangane-ferruginous  nodules  in 

considerable  quantity In  addition  to  the  reefs  associated  with 

the  granite  dykes,  other  ipiartz  reefs  are  found  in  the  massive  diorite. 
These  latter,  for  the  most  part,  though  sometimes  rich  in  gold,  are  lenticular, 
ami  too  expensive  to  work  or  prospect  for  in  the  hard  diorite  rock.  Besides 
the  quartz  reefs,  there  is  one  example  of  a fissure  lode  being  worked,  viz., 
at  the  Belle  Vue  Mine.  * 

The  following  figures  show  fhe  crushings  and  fhe  yield  of  gold 
since  the  date  of  opening  of  the  goldfield;-— 


Yield  of  the  East  Murehison  Goldfield. 


Yeur. 

Ore  crushed. 

Yield  of 

Gold  therefrom. 

Gold  exported. 

Remarks. 

tolllN  CWt. 

([VS. 

ozs-  clwts.  2rs, 

ozs.  (IWtS. 

4?1'S. 

1890 

1,407  0 

0 

a 2, .'576 

0 0 

a Previous  to  1896  the  re- 
turns were  included  in 
the  Miu’chison  Field, 
vide  ante. 

1897 

11,763  0 

0 

b 20,!)95 

1 7 

9,453  16 

6 

h Includes  4i3ozs.  3dwts, 
8gTS.  dollied  and  speci- 
mens 621ozs.  3dwts, 
16gTS.  of  alluvial. 

189S 

31,947  19 

3 

c 37,US0 

6 10 

39,563  7 

0 

c Includes  641ozs,  2dwts, 
19aTs.  alluvial,  and 
l,115ozs.  odwts.  6,ia*s. 
dollied  and  specimens. 

1899 

42.166  1.) 

0 

d 4.5,038 

IH  5 

37,811  11 

19 

d Includes  l,628ozs.  4dwts. 
9grs.  alluvial,  au(J  1,485 
ozs.  7dwts.  17gTs.  dol- 
lied and  specimen?. 

Total 

87,344  14 

3 

105,690 

5 22 

86,828  15 

1 

* T.  Blatchford.  Loc.  Cii. 
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CHAPTER  III. 


GOLD  (coiitintied ). 


Mount  Makgaeet.  Yalgoo,  Xorth  Coolgardie,  Yilgarn. 
CoOLGARDIE.  BrOAD  AeROW,  EaST  CoOLGARDIE,  YoRTH- 
East  Coolgardie,  Dundas,  Doxntbrook. 


Mount  Margaret  Goldfield. 

This  Goldfield,  which  was  previously  iucduded  in  the  North 
Coolgardie  Field,  was  originally  proclaimed  on  the  lOtli  of  March, 
1897,  but  its  boundaries  were  amended  on  the  24th  of  December, 
1897,  so  as  to  embrace  an  area  of  about  42,154  square  miles. 

The  boundaries,  as  defined  by  the  authorities,  are  as  follows  : — 

Bounded  by  lines  startins'  from  a spot  about  1.5  miles  East  and  about  13 
miles  Xorth  from  the  summit  of  Mount  Ida,  and  extending  Xorth  about 
2.5f  miles;  thence  East  about  V4f  miles,  passing  through  a tree  marked 
AX  33  at  Doyle’s  Mell,  to  a spot  about  2 miles  10  chains  tVest  and  aljout 
3.51  miles  Xorth  from  a tree  marked  B .S2  at  Brickey’s  Soak  : thence  Xorth 
to  the  26th  parallel  of  South  latitude  ; thence  East  to  the  125th  meridian 
East  longitude,  and  South  along  that  meridian  to  a spot  due  East  of  said 
tree  marked  B 82  at  Brickey’s  Soak  ; thence  West  through  the  said  tree  to 
the  starting  point. 

The  Alount  Margaret  Field,  which  bids  fair  to  rise  to  some 
prominence  as  a gold  ];>roducer,  has  never  been  the  subject  of  an 
official  geological  report,  hence  our  knowledge  of  the  mode  of 
occurrence  and  association  of  the  ore  bodies  is  somewhat  meagre. 

A ver^  large  portion  of  the  surface  of  the  ground  is  covered 
with  a variable  thickness  of  recent  accumulations,  derived  from  the 
disintegration  of  the  underlying  rocks. 

The  stajde  fonnatiou  is  granite,  granitic  gneiss,  schists,  and 
quartzites  intersected  by  basic  volcanic  rocks. 

The  schists  are  often  vertical,  or  inclined  at  high  angles,  and 
are  traversed  with  quartz  reefs,  many  fragments  of  which  are 
strewn  over  the  surface. 

Some  of  the  quartzites  stand  up  in  bold  relief,  and  can  be 
traced  by  the  eye  for  some  miles  across  country. 

It  is  associated  with  one  of  these  bands  of  quartzite  that  the 
ore  body  in  the  West  Australian  Mount  Morgan  occurs.  This 
quartzite  is  impregnated  with  oxide  of  iron  in  places,  while  at 
others  it  is  very  spongy  and  sintery.  The  Sons  of  Gwalia  Mine  is 
another,  in  which  the  ore  body  is  associated  with  quartzite  or 
quartz  schist. 


48 


The  m(^de  of  (jccnrrence  of  some  of  the  lodes  on  the  Mount 
Mar<,Mret  Goldfield  hears  a close  reseml:)lance  to  those  on  the  East 
Coolgardie  Field. 

The  following  tiihle  shows  the  yield  of  the  Mount  Margaret 
Fiehl  since  its  inception  up  to  the  end  of  1898 : — 


Yield  of  the  Mount  Margaret  Ootdfietd. 


Year,  j Ore  crushed.  [ ^there*frOT«'''  | exported. 


tons  C 

1 Is, 

firs. 

ozs.  dwts. 

gi-.s. 

o/,s.  dwts. 

1895  V 

1896  i 
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9 

0 

b 1,992  2 

2 

a 

1897 

13,198 

14 

3 

r 22,592  1 

19 

8,685 

14 

14 

1898 

37,596 

13 

2 

d 49,717  15 

9 

43,266 

13 

20 

1899 

75,713 

17 

i) 

e 89,123  12 

i) 

64,995 

10 

12 

T.rtal 

128,650 

5 

1 

157,425  11 

6 

116,857  18  22 

Keiuiirks. 


a.  Previous  to  1897  includ- 
ed in  North  Coolgardie 
Return. 

h.  Includes  300ozs.  dollied 
and  specimens, 
c.  Includes  2, OlSozs.Sdwts. 
dollied  and  specimens 
and  588ozs.  16(lwts.  20 
grains  alluvial. 

(1.  Includes 387ozs.  13dwts. 
lOgrs.  dollied  and 
specimens,  and  675ozs. 
4ilwts.  22gTS.  alluvial. 
Includes  6OI0ZS.  Sdwts. 
I5grs.  dollied  and 
specimens,  and  345ozs. 
•Idwts.  18grs.  alluvial. 


Y,v  1,000  Goldfield. 

The  Yalgoo  Goldhehl  was  originally  proclaimed  in  February, 
1895.  Its  bouinlaries,  which  enclose  an  area  of  about  18,921 
stpiare  miles,  are  thus  dehned  by  the  authorities: — 

Starting  from  the  summit  of  Mount  Murchison,  and  extending 
West-South- Westerly  to  the  summit  of  Tallering  Pe.ak ; thence  South- 
Easterly  to  the  summit  of  Muggii  Mugga  Hill,  and  onwards  to  the 
summit  of  Mount  Gibson,  which  lies  about  12  mih^s  South-West  from 
Ningham  Creek  ; tlience  Eastward  to  Trig.  Station  K 83,  on  the  West 
shore  of  Lake  Moore  ; thence  due  East  to  the  Western  boundary  of  the  North 
Coolgardie  Goldfield,  and  along  it  North  to  its  North-West  corner ; thence 
North-Westward  to  the  summit  of  Wyemandoo  Hill,  and  onwards  to  Trig. 
Station  K (i,  on  Goonihmondey  Peak;  thence  North-Westward  to  the 
summit  of  Mount  Parmer,  and  onwards  to  the  summit  of  Mount  Luke,  and 
onwards  to  the  summit  of  Mount  Murchison. 

Gold  was  first  discovered  upon  this  field  in  the  early  part  of  1890,  at 
the  Nancarrong  Hills,  which  are  situated  a few  miles  to  the  Eastward  of 
Yewin  Station,  which  is  about  100  miles  North-East  of  Geraldton  and  150- 
miles  South-West  of  Cue.  The  gohl  was  found  in  a large  reef  of  bluish 
glassy  ({uar-tz  stained  with  copper,  which  strikes  East  and  West,  and  ap- 
parently dips  at  a high  angle  to  the  North.  The  rocks  are  quartzite 
and  mica  slate,  with  granite  dykes  and  ironstone  lodes,  which  follow  the 
same  strike  of  the  reef.* 

The  same  author,  writing  in  1896,  says  that  the  field : — 

Is  situated  upon  the  high  ground  immediately  behind  the  range  which 
ses  at  the  head  of  the  Irwin  Eiver.  It  is  drained  by  the  Murchison  and 


* Tlie  Yalgoo  (iolclfield.  H.  P.  Woodward.  Mining  Handbook  to  the  Colony  o 
Westeni  Australia.  Perth  : By  Authority,  1895;  p.  90, 
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Greenoiigh  Kivers,  whilst  to  the  Southward  all  the  streams  discharge  them- 
selves into  Lake  Monger ; of  these  the  Greenough  Eiver  di-ains  much  the 
largest  area;  in  fact  this  goldfield  may  be  said  to  he  situated  upon  the 
upper  coru'ses  of  that  river.  The  surface  is  broken  and  hill^’,  small  stony 
sides  or  granite  hills  rising  abruptly  from  alluvial  flats. 

The  principal  centres  of  the  field  are  Yalgoo,  Melville,  Gullewa, 
Pinyalling,  Woodley’s,  Damperiuh,  and  Nancarrong. 

Yalgoo,  which  is  the  official  centre,  is  situated  ujjon  the  Cue  railway. 
The  reefs  occur  in  a broken  belt  of  schistose  country,  the  strike  of  which 
is  East  and  West,  whilst  the  diorite  dykes  and  lodes  follow  the  same  lines. 
Many  of  these  veins  were  extremely  rich,  i^articularly  one  called  the 
Emerald,  where  a very  showy  deposit  was  discovered,  but  which,  when 
the  company  that  had  purchase;!  it  started  to  work,  proved  to  be,  instead 
of  the  cap  of  a lode,  a small  almost  flat  reef,  with  no  defined  formation 
and  of  no  extent.  Several  of  the  other  lodes  here  are  nothing  more  or  less 
than  lenticular  bunches  of  quartz * 


The  following  table  shows  the  yield  of  the  Yalgoo  Goldfield  as 
prepared  from  official  data  : — 

Yield  of  the  Yalgoo  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exiiorted. 

Kemarks. 

1895  ) 

1896  i 

tons  cwts.  qrs. 

ozs.  dwts.  grs. 

ozs.  dwts.  gi's. 

a.  Details  not  available. 

a2,488  0 0 

a 7,227  0 0 

h 

h.  Previous  to  April,  1H97, 
included  with  MiU’chi- 

1897 

3,666  19  1 

3,4.55  15  21 

2,034  4 15 

son. 

1898 

4, 424  U)  0 

3,298  18  21 

3,756  7 1() 

1899 

17,933  10  1 

c 12,135  18  20 

5,689  10  15 

0.  Includes  16ozs.  lOdwts. 
dollied  and  specimens. 

Total 

28,512  19  2 

26,117  13  14 

11,480  2 22 

North  Coolgardie  Goldfield. 

This  goldfield  embraces  an  area  of  30,d09  square  miles,  and, 
according  to  the  authorities,  is  circumscribed  : — 

By  lines  starting  from  the  Southernmost  corner  of  the  Murchison  Gold- 
field, being  the  South-West  corner  of  the  East  Murchison  Goldfield,  and 
situate  about  12  miles  East  and  five  miles  South  from  Trig.  Station  K 75  on 
Wyemando  Hill,  and  extending  South  to  the  South-East  corner  of  the 
Yalgoo  Goldfield,  which  is  a point  due  East  from  Mount  Gibson,  near  Lake 
Moore,  and  due  North  of  a sp<.>t  ID  miles  West  of  a cairn  on  Yorkrakine 
Granite  Rock  ; thence  East-South-East  to  a point  about  50  miles  due  West 
from  a cairn  marked  NB  1,  near  Wangine  Soak;  thence  East  to  Survey 
Station  NB  1. ; thence  about  87°  20  miles  22  chains  to  Survey  Station  E 8 ; 
thence  East  to  the  125th  meridian  East  hmgifude  ; thence  North  along  that 
meridian  to  a point  East  of  a tree  marked  B 82  at  Brickey’s  Soak ; thence 
West  through  the  said  tree  to  a spot  about  761  miles  West  from  it,  and  13 
miles  North  and  15  miles  East  from  the  summit  of  Mount  Ida  ; thence  North 
about  31  miles  to  the  South  boundary  of  the  East  Murchison  Goldfield,  and 
West  to  the  starting  jjoint. 

* The  Yalgoo  Goldfield.  H.  P.  W’'oodwurd.  Annual  Reiiort  of  the  Department  of 
Mines  for  the  year  1895.  Perth  : By  Authority,  1896  ; pp. 
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This  field,  which  originally  formed  part  of  Coolgardie,  has,  for 
purposes  of  administration,  been  subdivided  into  the  Menzies, 
Ularring,  Niagara,  and  Yerilla  districts. 

In  its  topographical  features,  Menzies  is  very  hilly,  the  ground 
ranging  from  1,330  to  1,660  feet  above  sea-level.  The  most  prom- 
inent feature  in  the  district  is  a more  or  less  continuous  ridge  on 
the  East,  trending  ajiproximately  North-West  and  South-East,  and 
from  which  spurs  radiate  towards  the  West.  The  area  over  which 
most  of  the  productive  mines  are  situated  lies  at  the  foot  of  the 
main  ridge,  though  at  some  considerable  distance  to  the  Westward. 

In  its  geological  structure',  the  field  presents  features  ivhich 
connect  it  geologically  with  those  of  Kalgoorlie  and  Coolgardie. 
The  country  rocks  of  Menzies  consist  of  granite,  gneiss,  hornlilende, 
mica,  sericite,  and  serpentinous  schists,  associated  with  amphibolites, 
ferruginous  quartzite,  and  diorite  dykes.  Felsite  dykes  have  been 
noticed  in  some  parts  of  the  district.  Ferruginous  conglomerate, 
passing  in  places  into  pure  limonite,  occupies  the  caps  of  certain  of 
the  hills.  All  the  rocks  have  suffered  a consideralile  amount  of 
decomposition,  which  extends  to  a depth  of  about  100  feet  from  the 
surface. 

The  lodes  of  Menzies,  which  are  of  a more  or  less  schistose 
habit,  have  an  ap^iroximate  parallelism ; they  trend  generally 
North-West,  and  have  a fairly  high  underlie  to  the  West.  The 
gold  occurs  associated  widi  iron,  copper,  and  arsenical  pyrites, 
galena  (which  is  very  abundant),  and  zincblende.  Free  gold 
occurs  in  the  rocks  within  the  zone  of  oxidation. 

No  geological  examination  of  the  other  districts  having  been 
made,  no  details  in  connection  with  the  ore  deposits  are  available. 

The  talile  shows  the  yield  of  the  North  Coolgardie  Field : — 


Yield  of  the  North  Coolgardie  Goldfield. 


Y ear. 

Ore  cru'slied. 

Yield  of 

Gold  therefrom. 

Gold  exported. 

Remarks. 

tons  cwts. 

((I'S. 

ozs.  dwts. 

gi-s. 

oz.s.  dwts,  grs. 

a.  Comiilete  details  uot 

available. 

lKf)6 

a 13,411 

10 

0 

h 26,577 

15 

10 

c 17,160  10  4 

h.  Complete  details  uot 

available,  but  includes 
275ozs,  from  unknown 
tons. 

1«)7 

33,691 

15 

0 

d 61,747 

18 

3 

74,556  2 12 

c.  Included  with  Cool- 

gardie  prior  to  1st 
May,  1896. 

(Z.  Includes  391ozs.  2 

1898 

o 

CO 

tNC 

15 

3 

e 72,878 

17 

12 

70,625  6 4 

dwts.  12gTS.  of  dollied 
and  specimens,  and 
I2O0ZS.  of  alluvial. 

e.  Includes  924ozs.  6 

1899 

93,376 

o 

0 

/ 117,138 

o 

4 

60,909  7 16 

dwts.  8gTs.  of  dollied 
and  specimens. 
f.  Includes  l,118ozs.  6 
dwts.  19gTs.  of  dollied 
and  specimens,  and 
796ozs.  ISdwts.  13sri‘s. 

Total 

182,515 

5 

3 

278,342  16 

5 

223,251  6 12 

of  alluvial. 
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Yilgakn  Goldfield. 

The  Yilo-iiru  held,  as  officially  declared,  embraces  an  area  of 
15,51)3  scjuare  miles  : — 

Bounded  by  lines  starting  from  a point  90  miles  South  of  a cairn,  H 2d, 
on  Koorarawalye  Granite  Rock,  and  extending  West  to  a point  due  South 
of  a point  10  miles  Y'est  of  a cairn  on  Yorkrakine  Granite  Rock  : thence 
North  to  the  South-East  corner  of  the  Yalgoo  Goldfield  : thence  East-South- 
East  to  a point  about  .10  miles  due  West  from  a cairn  marked  NB  (i-on- 
joined)  1,  near  Wangine  Soak  : thence  South  through  the  before-mentioned 
cairn  H2ti  to  the  starting  point. 

The  occurrence  of  gold  in  what  is  now  the  Yilgarn  Goldfield 
w'onld  seem  to  have  been  made  known  by  Mr.  Glass,  of  M ugakine, 
in  the  year  1887. 

According  to  H.  P.  Woodward  : 

The  Yilgarn  Hills  are  a low  range  of  hills  about  2.'50  miles  East  of 
Perth,  and  are  on  the  Western  side  of  a series  of  salt  lakes,  of  which  Lake 
Deborah  is  the  Southernmost  one.  They  are  from  t'^^'0  to  three  miles  in 
width  East  and  West,  whilst  the  general  direction  of  the  range  is  from 
North  and  South.  The  Western  face  is  somewhat  steeper  than  the  Eastern, 
which  gradually  descends  towards  the  lakes,  from  which  it  is  separated  by 
a plain,  of  from  four  to  six  miles  in  width,  of  red  clay  strewn  with  ii’onstone 
and  cpiartz.  The  rocks  are  mica  schist,  mica  slate,  and  shaly  (luartzites, 
with  many  diorite  dykes  and  quartz  veins.  Their  general  strike  is  North 
and  South,  with  an  Easterly  dip.  They  have  been  tilted  up  from  the  West 
by  a large  mass  of  intrusive  granite,  which  forms  a rough  Western  face  to 
the  hills  in  the  Northern  part:  but  to  the  South  it  is  only  seen  appearing 
above  the  surface  of  the  plain  in  large  rounded  masses.  The  quartz  reefs 
follow  the  strike  of  the  rocks,  but  vary  greatly  in  character,  the  white 
quartz  being,  as  a rule,  not  in  such  large  masses  or  so  well  defined  as  the 
more  ferruginous  ones. 

The  same  author  notes  that  the  quartz  reefs  of  the  granite : — 

Are  either  white  quartz  containing  some  pyrites,  but  not  well  defined, 
large  yellow  jaspery  reefs,  or  large  blue  and  ferruginous  banded  qiuirtz  veins, 
with  some  hematite,  l>ut  not  of  a very  promising  ajqiearance : whilst  in  the 
slate  country  to  the  East  they  are  more  lenticular  masses  of  white  quartz 
with  ironstone,  some  of  which  can  V>e  traced  for  a good  distance,  but  mostly 
only  a few  feet ; but  these  veins  have  a far  more  promising  appearance  than 
those  in  the  granite.  The  most  Northern  portion  of  the  field  is  called 
Golden  Valley,  the  mines  being  situated  in  a small  valley  which  runs  North 
and  South.  The  rocks  here  are  very  hard  hornblende  schists,  with  small 
quartz  reefs  and  large  ferruginous  and  jaspery  quartz  dykes,  the  former  of 
which  carry  gold.  The  quartz  is  of  a granular  character,  often  almost 
ajjproaching  a sandstone,  and  contains,  in  places,  large  quantities  of  iron 
pyrites,  whilst  some  of  the  small  rich  offshoots  contain  a gp'eat  deal  of  copper 
pyrites.  The  lodes  which  have  proved  auriferous  form  three  lines,  the 
Eastern  and  Western  being  both  small  and  poor  in  gold,  and,  to  Judge  from 
the  formation,  are  probably  legs  or  branches  of  the  same  lode,  as  the  country 
here  forms  a sharp  anticlinal  fold,  the  junction  cap  having  been  denuded. 
These  reefs  contain  little  mineral,  and  the  gold  is  in  a very  tine  state  through 
the  stone,  but  they  are  j’ather  small  in  size  to  pay.  The  other  line  was  dis- 
covered between  these  two  at  the  centre  of  the  valley,  and  did  not  outcrop 
at  the  surface  at  all.  It  was  immensely  rich  at  the  cap,  which  consisted 
mostly  of  gossan,  often  copper-stained.  This  reef  splits  in  two,  one  branch 
dipping  West  and  one  East.  The  Eastern  one  seems  the  best  formed,  and 
has  been  opened  up  to  a consideralde  depth,  where  it  consists  of  white  quartz 
with  pyrites,  whilst  in  the  country  between  the  two  branches  there  an* 
numerous  leaders  containing  a great  deal  of  copper  pyrites  rich  in  gold. 
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The  Eastern  branch  has  been  followed  for  a considerable  depth,  and  proved 
very  rich,  showing  g’old  freely  all  the  way  down ; but  it  takes  a most 
irreg'ular  course,  turning  and  twisting  about,  and  apparently  cutting  out  in 
l^laces  only  to  make  again  into  a larger  mass  of  stone. 

Hope’s  Hill  is  about  30  miles  South  of  Golden  Valley ; the  lode  here 
forming  the  main  ridge  of  the  country  running  North  and  South,  and 
gradually  rising  from  the  lake  level  at  the  South  end  to  about  200  feet 
above  it  at  the  North  end.  The  quartz  on  the  main  hill  is  of  a white 
hungry-looking  character,  but  carrying  tine  gold  in  the  stone  and  clay 
partings,  particularly  on  the  East  side  of  this  reef,  in  a white  magnesian 
clay  full  of  quartz  grit.  On  this  side  of  the  reef  there  is  a mass  of  whitey- 
brown  and  greenish-blue  lianded  clay,  probably  resulting  from  the  decom- 
jjosition  of  a serpentine  rock,  full  of  small  quartz  leaders,  of  a curious  gritty 
natrxre.  These  leaders  are,  as  a rule,  rich  in  gold,  and  in  some  parts  gold 
is  also  met  with  along  the  joints  of  the  clay,  but  tor  the  most  part  it  is  not 
visible,  though,  on  crushing,  good  results  are  obtained.  The  bulk  of  the 
reef  is  a white  stone  of  barren  appearance,  though  here  and  there  are  bauds 
containing  iron,  which  yield,  on  crushing,  very  good  prospects  of  gold. 
The  reef,  w'hich  is  about  fifty  feet  wide  at  the  siirface,  seems  to  be  in 
reality  a series  of  reefs  separated  *by  partings  or  casings  of  a white  greasy 
clay. 

The  richest  stone  is  found  in  the  mass  of  leaders  to  the  East  of  the 
reef  ; but  the  main  portion  is  useful  for  crushing  with  the  mullocky  portion. 
To  the  Southward  this  reef  decreases  in  size,  luit  there,  still,  the  same  size 
patches  of  stone  are  met  with,  but  the  clay  becomes  more  solid,  and  pre- 
sents more  the  appearance  of  a decomjjosed  dyke  of  a greenish  tinge ; the 
gold  often  being  met  with  on  the  faces  like  thin  paint.  There  is  an 
enormous  lode  formation,  with  shoots  of  stone  first  on  one  side  of  the  lode 
then  on  the  other  ; these,  had  they  been  picked,  would  have  yielded  good 
returns,  but  as  it  was  considered  more  economical  to  crush  the  whole  of  the 
lode  stuff  taken  out,  the  crushings  have  been  low,  but  this  system  will 
cease  when  the  work  of  development  is  complete.  No  water  has  yet  been 
struck  in  the  mine,  as  the  water  level  is  some  100  feet  below  the  level  now 
being  driven  into  the  hill.  This  reef,  owing  to  the  fact  that  it  rises  up  out 
of  the  plain,  could  be  easily  and  cheaply  worked,  and  considering  the  great 
mass  of  stone  which  carries  gold,  it  wouhl  jjay  well  to  work  on  a large 
scale. 

Near  the  lake  there  are  some  pyrites  lodes  which  contain  a good  deal  of 
gold. 

Southern  Cross  is  situated  about  thirty-five  miles  to  the  South  of 
Golden  Valley.  'I’here  is  here  a series  of  reefs  running  more  or  less  North 
and  South,  which  aj^pear  to  have  been  formed  at  different  periods  ; but 
without  carefully  mapping  this  district,  when  it  has  been  sufficiently 
oi)eneil  out,  it  is  impossible  to  exprtiss  a certain  opinion  on  this  point ; for 
the  present  it  is  enough  to  say  that  there  are  three  lines  of  true  lodes,  one 
white,  one  ferruginous,  and  one  mullocky  with  quartz  leaders,  and  one 
series  of  cross-courses. 

These  true  lodes  apparently  owe  their  origin  to  the  great  upheaval 
which  has  taken  place  on  the  Eastern  and  Western  sides  of  this  area,  to 
wdiich  tl'.ey  run  parallel,  while  the  cross  c uirses  are  due  to  a later  intrusion 
of  granite,  masses  of  which  stand  out  as  bold,  bare,  isolated  hills. 

The  country  is  of  comparatively  slight  elevation,  consisting  of  low, 
thickly  timbered  lulls,  flats,  and  claypans,  or  lakes,  the  reefs  for  the  most 
p;irt  apijearing  on  the  lovr  ridges,  but  in  some  cases  they"  were  also  visible 
on  the  edges  of  the  lakes.  The  rocks  are  chiefly  hornblende  schists,  but 
micaceous,  chloritic,  and  talcose  schists  also  occur,  while  both  to  the 
East  and  West  metamorphic  and  intrusive  granites  appear,  and  occasionally 
trap  dykes  are  found. 
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The  Eastern  is  the  main  line  on  which  the  principal  mines  are  situated. 
It  is  of  a large  size,  and  the  quartz  is  thoroughly  mineralised,  but  does  not 
contain  any  minerals  which  will  interfere  with  the  abstraction  of  the  gold. 

The  general  description  of  the  lode  mass  is  a large  inter-bedded  lode, 
well  formed  in  the  deeper  ground,  between  two  good  walls,  striking  a little 
to  the  West  of  North,  and  dipping  at  an  angle  of  about  80  degrees  to  the 
Westward. 

This  mass  varies  in  width  from  5ft.  to  30ft.,  but  it  rarely  consists 
entirely  of  stone,  especially  in  the  larger  portions,  where  a series  of  lenticular 
masses  of  quartz  are  met  with,  the  rest  of  the  lode  being  composed  of  broken 
country  intermixed  with  smaller  veins  and  leaders  of  quartz. 

These  quartz  masses  often  extend  along  the  line  of  reef  for  100ft.,  and 
are  generally  the  richest  portion  of  the  lode,  and  are  sometimes  met  with  on 
one  wall  and  sometimes  on  the  other.  The  stone  is  of  a highly  mineralised 
character,  containing  a small  quantity  of  galena,  pyrites,  and  chlorite,  the 
latter  often  giving  the  stone  a greenish  appearance.  These  reefs  are  often  a 
good  deal  iron-stained  at  the  surface,  with  red  clay  partings  and  walls,  the 
foot  wall  being  well  formed,  whilst  there  is,  at  the  upper  part  of  the  lode,  no 
hanging  wall ; but  the  reef  splits  up  into  numerous  veins  and  leaders,  which 
strike  away  into  the  country. 

The  rich  portions  run  in  well-defined  shoots,  but  it  is  also  rich  enough 
in  gold  throughout  the  reef  to  pay  if  worked  on  a large  scale. 

At  the  Northern  end  of  this  line  the  reef  seems  to  sx^lit  into  two 
branches.  In  the  Eastern  one  there  is  a great  deal  of  serpentine,  which  is 
often  very  rich  in  gold.  ^ 

The  stone  from  this  line,  when  crushed,  has  always  averaged  loz.  to  the 
ton  of  stone,  so  they  have  proved  so  far  payable.  The  ferruginous  line 
contains  a large  quantity  of  jasi^er,  and  some  very  rich  specimens  were 
found  at  the  surface,  but  nothing  much  has  yet  been  done  to  test  this  line 
in  depth. 

The  Western  line  is  evidently  a decomposed  dyke,  and  in  one  jjlace 
contained  some  very  rich  stone  in  patches  for  a considerable  depth,  but  little 
has  been  done  on  it  yet. 

There  is  another  rich  reef,  about  15  miles  South  of  Jacoletti’s,  on  a 
small  range  (Parker’s  Eange)  of  schistose  rocks  to  the  Western  side  of  a 
large  salt  swamp  or  claypan.  There  are  several  lines  of  reef : but  most  of  the 
claims  have  been  taken  up  on  one  which  runs  in  a North  and  South  direction, 
dipx^ingto  the  West. 

These  reefs  contain  more  x^yrites  than  those  at  the  Southern  Cross  ; but 
this  is  only  seen  below  the  water  level,  for  near  the  surface  it  is  decomposed, 
thus  liberating  the  gold,  which  shows  freely  in  the  stone. 

About  five  miles  South  there  are  another  series  of  reefs,  which  are  as  a 
rule  small  l3ut  well  defined,  carrying  rich  shoots  or  x)atches  of  gold.  At 
Parker’s  Range  the  reef  again  dips  West  in  pretty  firm  country,  the  stone 
containing  a great  deal  of  iron  xyyrites  (mundic),  which  wdll  carry  the  gold 
in  depth. 

The  whole  Yilgarn  field  seems  to  follow  one  anticlinal  fold  in  the 
country,  the  centre  of  which  is  exx^osed  at  Golden  Valley,  wdiere  the  reefs 
dip  both  East  and  West,  where  the  country  is  hard  and  the  stone  carries 
much  copxJer. 

Hope’s  Hill  and  Southem  Cross  are  on  the  Western  side  of  this  fold, 
whilst  Blackborne’s  is  on  the  other  side  of  a synclinal  still  further  West, 
where  the  reefs  dip  to  the  East.  All  along  this  line  of  country  the  stone  is 
highly  mineralised,  containing  carbonate  of  iron  and  chlorite.* 


H.  P.  Woodward.  Mining  Handbook,  Loc,  Cit. 
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The  followiiio-  table  ^nves  the  yield  of  the  Yilo-arii  Groldfield  : — 
' Yield  of  the  Yilgarn  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exjiorted. 

tons  (u\t. 

(p-S. 

ozs.  dwls.  irrs. 

1 

ozs.  ilwts.  avs. 

1889' 

1 

f 1,8.58 

10  0 

189(1 

1 

2,277 

0 0 

1891 

i 

12,833 

5 23 

1892 

. - 1 

21,209 

9 18 

1893 

> 

a 174,925  0 

(I 

(0.14,194 

J1  21 

•1 

75,744 

10  23 

1894 

1 

31,498 

7 17 

1895 

: 

19,747 

15  2 

1896 J 

16,565 

5 0 ! 

1897 

35,988  0 

0 

17,072 

16  12 

17,994 

9 13 

1898 

27,807  7 

0 

11,769 

8 1 

11,(596 

3 13 

1899 

33,403  3 

2 

16,371 

15  13 

7,734 

6 21 

Total 

272,123  10 

2 

139,403  11  23 

219,159 

4 10 

Remarks. 


Details  uot  availaMe. 

Details  not  available, 
but  includes  73Sozs. 
3dwts.  12grs.  of  dol- 
lied and  specimens. 


COOLGARDIE  GrOLDFIELD. 

The  Ooolgardie  Goldfield  embi'aees  an  area  of  11,974  square 
miles,  and  is  defined  by  the  authoi’ities  as  beint;' ; — 

Bomicleil  by  lines  starting  from  the  North-East  corner  of  the  Yilgarn 
Ctoldfiehl  (which  is  a ijoint  about  oU  miles  West  from  a cairn  marked  NBl, 
near  Wangine  Soak),  and  extending  South  about  118  miles  through  a cairn 
H2G  on  Koorarawalye  Granite  Eock  ; thence  East  about  1:13  miles  through 
the  summit  of  a granite  rock  near  the  oO-Mile  Soak,  on  the  Dundas  and 
Lake  Lefroy  Road  ; thence  North  about  48  miles  to  a ^joint  35  miles  East  of 
the  South-East  corner  of  Hamjjton  Plains  Location  48;  thence  West  35 
miles  to  the  South-East  corner  of  the  above-mentioned  Location  ; thence 
along  the  boundaries  (surveyed)  of  Location  48,  Westerly  443  chains 
91  links.  Northerly  564  chains  87  links  to  the  South-East  corner  of  Location 
51  ; thence  along  the  boundaries  (surveyed)  of  that  Location  Westerly  160 
chains.  Southerly  (50  chains,  Westerly  119  chains  87  links  to  the  South-West 
corner  of  Location  51 ; thence  Northerly  400  chains  along  the  Westerly 
boundary  of  Location  51  and  the  Eastern  boundary  of  Location  53  to  the 
North-East  corner  of  Location  53  ; thence  along  a surveyed  line  324°  16' 
36  miles  1,481  links  ; thence  North  30  miles  47  chains  46  links  along  a 
surveyed  line  to  a tree  E3,  near  Cane  Grass  Swamp,  on  the  90-Mile  Eoad  ; 
thence  Westerly  about  50  miles  to  the  starting  point. 

Previous  to  20tli  March,  1896,  the  Coolgardie  Goldfield 
embraced  the  present  Coolgardie,  East  Coolgardie,  North-East 
Coolgardie,  and  Broad  Arrow  Goldfields,  all  of  wliicdi,  together 
with  the  present  YTlgarn  field,  were  originaJlv  known  as  the  Yilgarn 
Goldfield. 

Coolgardie  Goldfield,  as  at  present  constituted,  w*as  officially 
declared  on  the  20th  of  March,  1896,  and,  for  purposes  of  adminis- 
tration, was  eventually  divided  into  the  Coolgardie  and  Kunanalling 
Di.stricts. 
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Coolgardie. — The  area  of  the  miuiug  centre  in  the  viciiiitv  of 
Coolgardie  has  been  examined  in  some  considerable  detail.  The 
geological  features  of  this  area  are  marked  by  a mass  of  intrusive 
granite  on  the  est,  succeeded  by  a belt  of  hornblende  and  talcose 
sehists,  the  whole  being  intersected  by  dykes  of  both  basic  and 
acidic  rocks.  The  most  extensive  area  of  granite  is  that  which 
extends  from  the  Coolgardie-iMenzies  and  Coolgardie-ISlorseman 
telegraph  lines  to  a point  some  three  or  four  miles  to  the  Westward ; 
on  both  sides  of  this  the  schistose  rocks,  which  are  much  contorted 
and  altered,  dip  away  from  either  side  of  the  granite  mass.  Further 
to  the  South-^Vestward,  and  about  three  miles  West  of  Tondou- 
derry,  is  another  granite  mass  of  a somewhat  slightlv  different 
character.  The  granite  has  been  penetrated  to  a depth  of  3,000 
feet  by  a diamond  drill  put  down  on  the  Glnarlbine  Eoad,  about 
two  miles  South-West  of  the  town,  on  Reserve  3647.  The  acid 
eruptive  rocks,  which,  as  a laile,  follow  the  strike  of  the  schists,  in 
all  probability  emanate  from  the  main  granite  mass,  as  cases  occur 
in  Avhich  a gradual  passage  from  the  latter  can  be  identified.  The 
dykes  seldom  exceed  twelve  feet  in  thickness.  Quartz  reefs  are 
often  intimately  associated  with  the  acidic  dvkes,  and  in  some  cases 
the  latter  gradually  pass  into  pure  quartz  at  their  extremities.  Asa 
rule,  these  quartz  veins  are  non-auriferoiis.  Certain  black  or  dark 
banded  rocks,  of  somewhat  obscure  origin,  are  iuvariablv  found  in 
intimate  connection  with  the  felsite  dykes.  In  certain  portions  of 
the  field  they  bear  a marked  resemblance  to  highly  metamorphosed 
sedimentary  beds,  to  which  they  may  eventuallv  be  referred.  These 
black  slates  f.')  exhibit  an  almost  perfect  slatv  cleavage  and  texture; 
they  are  often  elaborately  puckered.  The  banded  rocks  are  not 
confined  to  the  schists,  but  appear  to  traverse  the  large  masses  of 
basic  rocks,  and  intersect  the  dykes  at  all  angles. 

The  schistose  rocks  which  are  hornblendic,  or  occasionally 
Talcose.  seem  to  result  from  the  surface  weathering  of  anqihibolites. 
The  general  stnke  varies  from  North  20°  West  and  South  20° 
Earf  to  North  20°  East  and  South  20°  West,  the  dip  being  from 
30°  to  60°  to  the  East;  more  rarely  the  beds  ilip  West,  but  s\ich  is 
of  local  occurrence. 

The  diorites  and  andesites  form  both  bosses  and  dvkes,  and 
are  found  invading  both  the  granite  and  the  schist.  So  far  as 
observations  have  been  carried  it  seems  that  the  diorites  are  of 
older  date  than  the  andesites,  as  cases  occur  in  which  the  latter  are 
seen  traversing  the  diorites. 

In  certain  portions  of  the  field,  both  the  granite  and  schistose 
rocks  are  covered  with  a variable  thickness  of  their  own  weathered 
(h'bris  and  other  supeidicial  deposits.  These  superficial  deposits 
exQnd  over  a very  large  portion  of  Coolgardie ; they  varv  in 
thickness  from  a few  inches  up  to  several  hundreds  of  feet,  as  in 
Rollo’s  Bore. 

Ancient  water  channels  exist  in  the  vicinity  of  Coolgardie. 
About  eight  miles  from  the  township,  one  of  these  has  been  pierced 
by  a bore  to  a depth  of  162  feet.  This  deposit  has  been  utilised 
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as  a source  of  the  water  supplied  to  Coolgardie  by  the  Hampton 
Plains  Company.  The  following  is  a section  of  the  strata  juerced : — 


Nature  of  Strata. 

Tliicfmess. 

Depth. 

ft. 

ill. 

ft. 

in. 

Clay  (with  ironstone  gravel) 

27 

0 

Fine  sand 

30 

0 

27 

0 

Coarse  yellow  (waterbearing) 

Sand  ... 

43 

0 

57 

0 

Clay  ... 

4 

0 

100 

0 

Sand-wash  ... 

11 

0 

104 

0 

Kaolin  (?) 

8 

0 

115 

0 

Bed-rock  (nature  undetermined)... 

39 

0 

123 

0 

Total 

162 

0 

162 

0 

The  water  struck  in  this  hore  rose  to  some  considerable  height 
above  the  level  at  wliieh  it  was  first  met  with. 

In  some  portions  of  Coolgardie  there  occurs,  resting  on  the 
denuded  granite  sm-face,  a thin  bed  of  cement  of  the  type  occuri'ing 
at  Kanowna  and  the  25-Mi](‘.  What  now  remains  of  this  cement 
occurs  in  every  case  at  levels  between  1,380  and  1,460  feet  above 
sea  level ; showing  that  the  deposit  has  a somewhat  uniform 
altitude.  The  average  thickness  of  the  cement  does  not  exceed 
3 feet,  and,  although  auriferous,  it  has  not,  up  to  the  present,  proved 
to  be  payable. 

The  geological  age  of  the  alluvial  deposits  is  somewhat  con- 
jectural, as  they  have,  with  one  or  two  exceptions,  proved  to  be 
unfossiliferous.  There  are  reasonable  grounds  for  believing  that 
some,  at  any  rate,  are  of  late  Tertiary  age. 

The  gold  obtained  from  Coolgardie  has  been  derived  from  three 
principal  sources,  viz.,  alluvial  deposits,  lode  formations,  and  quartz 
reefs.  The  gold  from  the  recent  superficial  deposits  presents  all 
the  usual  characters.  Unfortunately  there  are  no  data  available  by 
which  the  amount  of  alluvial  gold  obtained  from  the  Coolgardie 
Goldfield  can  be  deduced.  The  “ lode  formations,”  as  a rule,  consist 
of  schistose  rocks  traversed  by  a network  of  <[uartz  leaders;  the 
formations  appear  to  possess  no  sharply  defined  boundaries,  unless 
in  exceptional  cases;  the  limits  of  the  deposits  being  defined  by 
purely  technical  considerations.  A great  deal  of  gold  seems  to  have 
been  derived  f)’om  these  formations ; l)ut  owing  to  the  way  the 
returns  are  supplied,  it  has  not  been  ])Ossible  to  separate  the  yield 
of  the  formations  from  that  of  the  c|uartz  reefs  proper.  The  quartz 
reefs  trend  generally  North  and  South,  and  have  a dip  of  from  60° 
to  80°  to  the  East. 

Many  of  the  C(uartz  reefs  in  the  neighbourhood  of  Coolgardie  stand  up- 
from  the  surface  like  walls  of  masonry,  1.5  or  20  feet  high,  having  resisted 
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the  denuding  action  of  the  atmosidiere  better  than  the  enclosing  country 
rocks.* 

There  are  two  ilistim-t  varieties  of  reefs,  one  closely  resemliling 
the  lode  formations  and  occurring  in  large  lenticular  })atches,  often 
forming  pronounced  outcrops  on  the  surface,  and  the  other  of  the 
true  fissure  type.  Of  the  first  class,  the  reefs  on  Bayley’s  Reward 
Claim,  and  the  Big  Blow  Mining  Lease.  No.  35,  ai’e  the  best 
examples,  whilst  Sherlaw’s  Perseverance,  and  Burl)ank’s  Birthday 
Gift  Mining  Lease,  No.  3252,  are  examples  of  the  second  class.  At 
the  deeper  levels  the  quartz  reefs  usually  carry  arsenical  and  iron 
pyrites. 

The  gold  is  not  evenly  distributed  throughout  the  reefs  but 
sometimes  occurs  in  irregular  patches,  one  of  wliieli,  Bayley’s,  has 
yielded  several  thousands  of  ounces  from  a very  small  area.  The 
gold,  at  times,  occurs  in  shoots,  but  so  far  no  observations  have 
been  recorded  as  to  either  their  direction  or  strike. 

KnuanaUing. — The  mining  district  of  Kunanalling  (the 
25-Mile)  has  long  been  noted  for  its  auriferous  cement 
deposits ; these  have  been  extensively  worked  and  have  proved 
fairly  rich  in  gold. 

The  cement  at  the  25-Mile  is  of  similar  character  and  origin 
to  that  at  Kanowna.  The  deposit,  which  follows  a serpentinous 
course — an  old  creek — along  an  eroded  granite  surface,  has  been 
followed  for  over  a mile  and  a-half ; though  there  ai’e  frequent 
breaks,  due  in  all  probability  to  erosion.  The  door  upon  which  the 
deposits  rest  is  a biotite-grauite,  which  has  been  much  decomposed; 
the  results  of  erosion  are  strongly  marked  by  the  immerous  pot 
holes  and  deep  gutters.  The  deposits  consist  of  rounded  and  sub- 
angular  fragments  of  quartz  of  all  sizes,  cemented  together  by  a 
ferruginous  silicate  of  alumina  in  varying  proportions.  Where  the 
cementing  maternal  is  not  ([irite  so  alrurrdant,  the  graiirs  are  rrsually 
of  a tirrer  or  more  evetr  texture,  havirrg  the  ajrpearauce  of  a sand- 
stone so  soft  as  to  crurrrble  easily  irr  the  harrd.  Irr  places  the 
cerneirt  is  overlaid  by  ironstone  gravels  which  are  sorrretimes 
separated  by  a thin  layer  of  prrre  white  kaolirr. 

The  ironstone  gravels  and  kaolirr  ar’e  said  to  contain  small 
quantities  of  gold,  though  not  payalrle.  The  payable  gold,  almost 
without  exceptioir,  occurs  irr  the  cerrrerrting  material.  The  richest 
portions  of  the  de]rosit  have  been  fourrd  where  the  coarser  material 
was  lying  on  the  bottorrr,  and  especially  where  it  had  gathered  orr 
the  lower  side  of  sorrre  of  the  larger  jrot  holes. 

There  seems  little  doubt  that  the  gold  has  been  deposited 
nrecharrically,  though  a certairr  quantity  rrray  have  beetr  added  from 
solutiorr.  The  ultimate  derivatiorr  cf  Bre  gold  is  from  the  veins 
and  reefs  occurring  irr  the  vicinity. 


* The  Geology  and  Mineral  Deposits  of  Portions  of  W^steni  Australia*  E.  F.  Pitinann. 
Kecords  Geol  Survey  of  N.S.W.  1898.  A’^ol.  VI.  Pt.  I.,  p.  6. 
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The  quantity  of  gold  derived  from  these  deposits,  so  far  as  the 
official  returns  show,  is,  up  to  the  end  of  1899,  as  follows : — 


Diite. 

Quantity  of  Stone 
Crushed. 

Yield  of  Cold. 

Total  Yield.  Rate  per  ton. 

tons  cut.  (p's. 

o/^s.  ilwts.  grs. 

(izs.  (lu'ts.  grs. 

1897 

5,397  0 0 

7.363  0 0 

1 7 6 

1898 

3,309  10  0 

3,038  18  17 

0 18  8 

1899 

6,962  0 0 

3,758  18  4 

0 10  19 

Totals . . . 

15,668  10  0 

14,160  16  21 

0 18  1 

The  following-  table  gives  the  production  of  gold  from  the 
Coolgardie  Groldtield; — 


Yield  of  the  Coolgardie  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exported. 

tons  CWt.  ((I'S. 

ozs.  tUvts.  grs. 

ozs.  (hvf.  grs. 

1894 'I 

1 

r5105.329  It)  11 

1895 

a 31,419  13  0 

a 66.691  14  23 

1 

125,105  18  18 

1 

1896  J 

L 69,135  3 16 

1897 

56,183  19  1 

c 72,281  9 22 

104,306  7 9 

1898 

107,622  7 3 

d 99,672  16  IS 

127,227  1 8 

1899 

154,679  2 3 

e 126,144  6 9 

113,.558  16  20 

Total 

349,905  2 3 

364,790  8 0 

644,663  4 10 

Remarks. 


a.  Details  not  avail- 
able. 

h.  Included  with  Yil- 
garn  prior  to  5th 
April,  1894. 

c.  Includes  236ozs. 
17dwts.  of  dollied 
and  siieciniens, 

d.  Includes  l,158ozs. 
19dwts.  3grs.  of  dol- 
lied and  specimens, 
and  o2ozs.  14dwt. 
7gi*s.  of  alluvial. 

e.  Includes  l,713ozs. 
lOdwt.  19grs.  of 
dollied  and  speci- 
mens, and  l,56Jozs. 
18dwts.  22grs.  of 
alluvial. 


Broad  Arrow  Goldfield. 

The  Broad  Arrow  Field  embraces  an  area  of  590  square  miles, 
and  is  defined  by  the  authorities  as  being  : — 

Bounded  by  lines  starting  from  Survey  Station  E3 ; thence  East  about 
17  miles  30  chains  to  a point  North  of  the  most  Northerly  corner  of  the  East 
Coolgardie  Goldfield  ; thence  South  about  29  miles  70  chains  to  that  corner  ; 
thence  about  234°  51'  MA  miles  to  the  40-niile  post  on  part  of  the  Eastern 
boundary  of  the  Coolgardie  Goldfield ; thence  about  324°  46'  9 miles  32 
chains  44  links ; thence  North  30  miles  47  chains  56  links  to  the  starting 
point. 

The  most  Northerly  mining  centre  of  the  field  is  Bardoc,  and 
an  area  of  about  40  square  miles  has  been  geologically  mapped  by 
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;Mr.  Blatcliford,  tlie  Assistant  Geologist.  According  to  this  officei-’s 
researches,  it  seems  that  the  geological  features  and  mode  of  occur- 
rence of  the  ore  deposits  bear  a strong  similarity  to  the  Coolgardie 
Goldfield.  B_v  far  the  larger  portion  of  the  field  is  covered  with  a 
varying  thickness  of  loose,  incoherent  material,  and  the  ubiquitous 
nodular  ironstone  beds. 

These  latter  usually  cover  the  higher  ground  in  isolated 
patches,  which  at  one  time  were  virtually  continuous.  Where  any 
good  section  is  visilde,  it  is  invariably  found  that  the  ironstone 
gradually  merges  into  the  underlying  rocks,  and  the  iron  oxides 
of  the  basic  roct-forming  minerals  gradually  replace  the  less  basic 
constituents.  These  ferruginous  l>eds  have  not  yet  ju’oved 
aui’iferous. 

The  hornblendic  rocks  form  by  far  the  largest  area  of  any  of 
the  rocks  exposed  at  the  surface. 

A few  isolated  outcrops  of  a coarse-grained  micaceous  granite 
make  their  appearance  from  beneath  the  superficial  de;[iosits. 

An  important  feature  of  the  field  are  those  narrow  dykes  (f) 
of  some  acidic  rock — the  percentage  of  silica  in  which,  as  determined 
in  the  laboratory,  fluctuates  between  51  to  68  per  cent.  There  are, 
however,  good  grounds  for  believing  that  some,  at  any  rate,  of  these 
dykes  (f)  are,  in  reality,  contemporaneous  lava  flows,  and  that  some 
of  the  enclosing  rocks,  almost  universally  mapped  as  basic  rocks, 
ai'e  merely  transmuted  sedimentary  rocks. 

The  gold  produced  from  this  centre  has  been  derived  from 
three  sources,  viz. : — Allmdal  deposits,  lode  formations,  and  quartz 
reefs.  The  gold  from  the  alluvial  deposits  presents  all  the  itsual 
<'haracters.  The  lodes,  so  far  as  i:)bsen'ations  have  Iteen  carried,  are 
usually  banded,  and  practically  distinguishable  from  the  country 
rock  only  by  their  aurifei’ous  character.  The  quartz  reefs,  which  in- 
variaVily  occur  in  intimate  association  with  the  acid  eruptive  dykes, 
are  of  two  distinct  varieties.  The  first  occur  as  lenticular  j)atches, 
from  which  small  quartz  veins  emanate  in  all  directions.  These 
branching  veins  appear  to  be  the  richer. 

The  second  type  aie  those  banded  rocks  wdiich  consist  of 
alternating  layers  of  crypto-crystalline  quartz  and  hematite.  The 
pr(.)portion  of  oxides  of  iron  var.es  from  a practically  pure  hematite 
to  a (juartz  rock,  through  which  s)ich  small  quantities  of  hematite 
are  disseminated  as  to  give  it  a brown  or  bluish  appearance. 
These  banded  rocks  seem  to  have  been  permeated  with  second- 
ary silica,  which  has  also  penetrated  the  surrounding  rocks. 
Although  these  banded  quartzites  have  proved  auriferous,  none 
of  them  have  so  far  shown  themselves  to  be  payable;  in  the  i-ircum- 
stauce  that  these  banded  quartz  roeks  ai’e  a possible  source  of  gold, 
they  are  identical  with  the  quartzites  of  Peak  Hill  (to  which 
reference  has  l)een  made  on  an  earlier  page),  and  of  Mount 
Margaret. 

The  de])osits  of  Bardoc  have  yielded  8,424ozs.  of  gold  by  the 
crushing  of  11,710  tons  of  ore:  lieing  at  the  ratc'of  1-irlwts.  [ou-  ton. 
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This  gold  has  been  derived  almost  exclusively  from  quartz  reefs  of 
the  first  type. 

Our  knowledge  of  the  ore  deposits  in  the  moi’e  immediate 
vicinity  of  Broad  Arrow  is  somewhat  meagre.  According 
to  Mr.  H.  P.  Woodward*  there  are  two  principal  lines  of 
lode  in  the  neighbourhood  of  Broad  Arrow  ; the  two  which 
have  a more  or  less  North-Westerly  trend  are  about  a third  of  a 
mile  apart.  These,  in  all  probability,  are  the  Southerlv  continua- 
tion of  some  of  those  lodes  which  have  been  mapped  in  the  Bardoc 
11  eighbou  rh  ood . 

A good  deal  of  prospecting  seems  to  have  been  carried  out 
in  the  search  for  deep  leads  in  the  vicinity  of  Bardoc.  Despite  the 
fact  that  some  of  the  claims  got  good  [irospects,  it  is  asserted  that 
the  true  course  of  the  load  had  not  been  determined.  Only  114ozs. 
of  alluvial  gold  have  been  officially  reported  from  the  Broad 
Arrow  Field  for  the  year  1899. 

The  following  talde  gives  the  vield  of  the  Broad  Arrow 
Goldfield 


Y'lehJ  of  the  Broad  Arrow  Goldfield. 


Year. 


Ore  cnislied. 


Yield  of  Gold 
therefrom. 


Gold  exported. 


Remarks. 


tons  ( 

wts. 

qrs. 

(y/.s.  flwts. 

grs. 

OZS.  c 

Wts 

grs. 

1896 

a 1,5.36 

4 

0 

h 9,129 

5 

0 

a 

1897 

19,636 

6 

0 

c 14,464 

10 

18 

cl  4,159 

5 

9 

1898 

32,004 

1 

1 

e 27,726 

8 

14 

24,631 

8 

20 

1899 

60,032 

8 

0 

/ 48,309 

2 

1 

36,020 

15 

19 

Total 

113,208 

19 

1 

99,629 

6 

9 

64,811 

10 

0 

a.  Complete  details  not 
available. 

h.  Complete  details  not 
available,  but  includes 
250  ozs,  from  unknown 
tons. 

c.  Includes  27ozs.  4dwts. 
of  dollied  and  speci- 
mens. 

(I.  No  detads  available 
jirior  to  1st  September, 
1897. 

e.  Includes  l,754oz.  ogrs. 
of  dollied  and  speci- 
mens. 

/.  Includes  240ozs.  Sdwts. 
15^’s.  of  doDied  and 
specimens,  and  114ozs. 
4dwts.  3gTS.  of  alluvial. 


East  Coolgaedie  Goldfield. 


This  comparatively  small  field,  the  most  productive  in  Aus- 
tralia, embraces  an  area  of  632  sc[uare  miles ; it  is  defined  by  the 
authorities  as  being  : — 

Bounded  by  lines  starting  from  a mile  post  on  the  Eastern  boundary  of 
the  Coolgardie  Goldfield,  40  miles  Southerly  from  Survey  Station  R3,  and 
extending  144°  46'  26  miles  62  chains  37  links  along  a surveyed  line  to  the 
North-East  corner  of  Location  .53 ; thence  Southerly  along  the  Eastern 
b(jundary  of  Location  53  and  the  Western  boundary  of  Location  51  to  the 
South-West  corner  of  Location  51 ; thence  along  the  boundaries  of  that 
Location  Easterly  119  chains  87  links.  Northerly  60  chains.  Easterly  160 
chains  to  a point  on  the  Western  boundaries  of  Location  48,  Southerly  564 
chains  87  links,  Easterly  443  chains  91  links  to  the  South-East  corner  of  that 
Location ; thence  Easterly  about  7 miles  65  chains  to  a point  South  of  the 


Mining  Handbook.  Perth:  By  Authority,  1895  ; p.  110. 
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South-East  corner  of  Location  45  ; thence  North  to  the  said  corner  ; tlience 
North  along  the  Eastern  boundary  of  Location  45  4 miles  to  its  North-East 
corner ; thence  about  342“  lo'  about  1 mile  64  chains  to  the  South-East 
corner  of  Location  44;  thence  along  the  Eastern  boundary  of  Location  44  to 
its  North-East  corner:  thence  about  321“  35'  about  30  miles  53  chains  to  a 
point  bearing  about  54“  50'  from  the  4U-mile  post  on  the  Eastern  boundary 
of  the  Coolgardie  Goldfield ; thence  about  234°  50'  about  14A  miles  to  the 
starting  point. 

Kalgoorlie,  the  official  centre  of  the  East  Coolgardie  Goldfield, 
the  most  productive  field  in  Australasia  or  the  British  Colonies,  was 
originally  named  Hannan’s,  after  the  original  discoverer,  Patrick 
Hannan. 

The  principal  topographical  feature  of  the  field  consists  of  a 
low  broken  range,  of  w’hich  Mount  Charlotte,  1,378  feet  above  sea- 
level,  forms  the  highest  summit,  and  wffiich  trends  generally  North- 
North-West  fi\)m  the  head  of  Hannan’s  Lake.  This  line  of 
comparatively  low  lulls  diminishes  in  altitude  from  Mount  Charlotte 
to  a mere  ridge,  which  gradually  merges  into  the  flat  ground 
surrounding  the  lake,  and  forms  the  main  water-parting  of  the 
district.  To  the  Eastward,  the  country  extends  in  a wide  gently 
sloping  valley,  with  a Southerly  fall,  flanked  by  a line  of  low  hills, 
some  six  or  seven  miles  distant ; to  the  Westward  is  another  valley 
of  about  two  miles  in  width. 


By  far  the  larger  portion  of  the  field  is  covered  with  a mantle 
of  reddish  loamy  soil,  and  other  superficial  accumulations  of 
variable  thickness.  These  superficial  deposits  consist  of  ironstone 
gravels  and  cement,  passing  in  certain  isolated  localities  into 
practically  pure  brown  hematite.  Some  of  these  surface  dej)Osits 
have  proved  to  be  highly  auriferous  in  places. 


The  rocks  of  the  field  consist  of  talc,  mica,  hornblende,  and 
chlorite  schists,  intersected  lyv  dykes  and  masses  of  certain  igneous 
rocks,  the  exact  nature  of  which  has  not  yet  been  determined. 
At  the  surface  these  rocks  have  been  decomposed  into  a more 
or  less  mottled  clay.  Mining  operations  have  shown  that  this  zone 
of  alteration  extends  to  very  variable  depths,  fluctuating  between 
•50  and  400  feet,  which  latter,  however,  is  exceptional.  The  following 
is  an  analysis,  made  in  the  Survej"  LaVioratory  of  one  of  the 
oxidised  scl ' 


Soluble  in 
hydro- 
chloric 
acid 


Insoluble 


i,  from  the  50ft.  level 

in  the  Great  Boulder 

M. 

Water,  H.,0  hygroscopic  . . 

0730 

„ „ combined 

5'951 

f Ferrous  oxide,  PeO  ... 

1 -600 

1 Ferric  oxide,  Fe.,!),... 

36'285 

<{  Alumina,  Al.,0 3 

3-120 

1 Manganese  dioxide,  MnO  ^ 

0-969 

b Sulphate  of  lime,  CaSO  ^ 

Trace 

r Silica,  SiO„  ... 

39-760 

3 Alumina,  ALO  3 

11-485 

1 Ferrous  oxide,  FeO 

Trace 

h Magnesia,  MgO 

Trace 

99-900 

Gold  ... 
Silver 


5ozs.  2dwts.  8grs.  per  ton 
loz.  l ldwts.  IBgrs.  per  ton 


Below  the  level  Iteyoud  which  decomposition  does  not  extend, 
the  strata,  pass  gradually  downw'ards  into  a very  tine  grained  rock, 
the  exact  nature  and  origin  of  which  is  at  present  somewhat 
ohscure.  The  comi)osition  of  a characteristic  sample  of  one  of  the 
undecomposed  schists,  carrying  tellurides  of  gold,  from  the  300ft. 
level  of  the  Lake  View  Consols  Gl.M.,  was  found,  on  analysis  in  the 
iitticial  lal)oratory,  to  be  as  follows: — 


W ater,  H „ 0 Hygroscopic  ... 

0-402 

,,  „ Combined 

1-809 

Carbonate  of  lime,  CaCo,  ... 

...  10-882 

,,  magnesia,  MgCo, 

B-315 

Sohd)le  in 

,,  iron,  FeCO, 

1-5.33 

hydro- 

Ferrovxs  oxide,  FeO 

1-360 

chloric 

Ferric  oxide,  Fe.,OT 

1 -.341 

acid 

.tlumina,  AF.Oj 

1-326 

Manganese  protoxiile,  MnG 

Trace 

Phosphoric  acid 

Trace 

8olu)>le  in 

Iron,  Fe 

3-990 

nitric  •’  Sulphur,  S 

acid  f Tellurium,  Te 

4-417 

Trace 

"'Silica.  SiO,,  ... 

. .31-271 

Titanic  oxide,  TiO„ 

0'226 

Alumina,  A1„0, 

...  12.319 

Insoluble  -i  i’errous  oxide,  FeG 

..  0-311 

Lime,  CaO 

0-313 

Magnesia,  MgO 

1-1.39 

Alkalies  and  loss 

0-606 

100000 

<xokl  ...  ...  Oozs.  12dwts.  18grs.  per  ton. 

Silver  ...  ...  Bozs.  7<lwts.  8grs.  ,, 


Some  of  the  Kalgoorlie  rocks  have  been  microsco])ically 
examined  at  the  hands  of  Mr.  Card,  the  Petrographer  to  the 
Geological  Survey  of  New  South  Wales,  and,  as  a result  of  the 
chemical  and  microscopical  investigations,  this  gentleman  thus 
summarises  his  deductions  ; — 

(1).  The  country  rock  is  the  same  throughout  the  field  : broadly  sjieak- 
ing,  tlie  description  of  one  would  apply  to  the  other,  'they  all  agree  in  con- 
taining titaniferous  iron  ore,  ipiartz,  and  mica.  (2.)  The  ore  bodies  are 
simply  more  highly  altered  country  rock.  It  will  be  noted  that  the 
titaniferous  iron  ore  and  primary  (piartz  occur  in  the  ore,  as  in  the 
country,  with  a tendency,  however,  to  granulation.  (3.)  The  rock  is  .of 
igneous  origin,  and  in  all  probability  of  great  geological  antiquity.  The 
peginatitic  structure  and  mineralogical  constitution  leave  no  doubt  as  to 
the  origin,  and  the  extreme  alteration,  of  a deep-seated  character,  proves 
the  antiqirity.  Titaniferous  iron  ore  is  thus  found  ( ... 

Great  Boulder  Mine)  completely  converted  into  opaque  yellowish-white 
pi’oducts  ; very  much  of  the  original  silicates  has  been  replaced  by  seicitic 
material,  and  the  primary  quartz  has  been  split  up  into  groups  of  fragments 
or  completely  absorbed.  (4.)  The  country  rock  affords  but  very  little 
indication  of  shattering  or  crushing;  the  alteration  it  has  undergone  has 
been  chemical  rather  than  cataclastic — effected  under  the  influence  of  high 
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temperature  and  steady  pressure.  Subsequently  to  this  deep-seated  chemical 
alteration,  mountain-making  forces  made  themselves  felt  along  certain 
directions,  crushing  the  rocks  to  some  extent,  and  (more  particularly) 
inducing  foliation  in  the  sericite,  and  consequently  a certain  amoimt  of 
jessility  in  the  rock.  This  effect  has  seldom  been  sufficiently  pronounced  to 
produce  a general  foliation  of  the  whole,  and  convert  it  into  a true  schist. 
The  contact  nietamorphism  that  would  result  from  the  late  intrusions  if,  as 
seems  probable,  there  were  more  than  one,  must  not  be  overlooked. 
(5.)  The  telluride  of  gold,  together  with  the  associated  carbonates  of  lime 
and  magnesia,  and  the  secondary  quartz,  have  been  introduced  into  the  ore 
body  bj'  solutions  which  found  ready  access  along  the  planes  of  jjarting  pro- 
duced by  the  incipient  foliation.  That  much  of  the  chloi’ite  has  been 
introduced  in  the  same  way  seems  probable  from  its  fre(juent  occui’rence  in 
wavy  bands;  alumina  is  also  present  in  the  mine  waters.”* 


The  gold  of  Kalgoovlie  is  found  both  in  lodes  and  in  superfi- 
cial accumulations,  which  owe  their  origin  to  the  disintegration  of 
the  lodes,  etc.  These  superficial  accumulations  have,  so  far  as 
official  records  show,  produced  only  l,229ozs.  of  gold;  the  lodes 
however  are  V)y  far  the  most  important,  for  they  have  turned  out 
1.71 7,298ozs.  of  gold  since  the  first  discovery  of  the  field. 

The  lodes  of  Kalgoorlie  consist  of  a series  of  almost  vertical 
banded  schistose  formations  (merely  country  rock  more  or  less 
altered  by  dynamic  changes),  which  have  a general  trend  of  from 
North  30'^  West  to  North  50°  West.  These  deposits  are  lenticular 
in  habit,  the  lenses  being  often  of  great  length.  Instances  occur 
which  go  to  prove  that  some  of  these  may  reach  crver  half-a-mile 
in  length.  At  times,  however,  the  lateral  continuity  of  the  lenses 
is  interrupted  by  faults  of  very  variable  downthrow.  As  a general 
rule  the  ore  deposits  have  no  well-defined  walls,  l)ut  seem  to  pass 
insensibly  into  the  surrounding  rock.  The  lodes  are  often  traversed 
by  a network  of  cpiartz  veins,  which  ramify  in  all  directions. 


There  is  abundant  evidence  attesting  the  fact  that  the  rocks 
have  been  subjected  to  profound  dynamic  phenomena,  which  has 
resulted  in  the  pi-oduction  of  lines  of  weakness  along  which  mineral 
bearing  solutions  have  found  a comparatively  easy  passage.  The 
width  of  the  ore  bodies  reaches  as  much  as  80  feet  in  2>htces. 


The  gold  occurs  free  as  tellurides  and  as  auriferous  jyvrrhotite- 
The  free  gold  presents  such  characters  as  ]»oint  to  its  having  been 
derived  from  the  oxidation  of  the  tellurium-bearing  minerals;  the 
decomjiosition  of  the  auriferous  pyrites  may  also  be  the  source  of 
some  portion  of  it.  The  free  gold  often  occurs  in  sjiongy  or 
cellular  masses  of  varying  sizes  and  shajies,  and  is  at  times  coated 
with  a dull  clayey  ferruginous  material  of  a yellow  colour,  known 
as  “ mustard  gold,”  which  may  re^iresent  an  oxidised  form  of 
tellurium.  The  tellurides  of  gold  occur  chiefly  as  Calaverite.  The 


*Geo.  W.  Card.  Notes  on  the  Country  Rock  of  the  Kalgoorlie  Goldfield.  Kec.  Gool. 
Snrv.,  N.S.W.  Vol.  VI.  part  1,  1898.  Sydney:  By  Authority  ; pp.  38-39. 
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follovviug  analyses  of  the  telluride  from  this  district  have  been 
made : — 


Chemical  Analyses  of  Telluricles  from,  Kalgoorlie. 


I. 

II. 

III. 

IV. 

V. 

T(41uriuin,  Te 

59-69 

5(i-64 

57-27 

49-48 

37-26 

Clold,  All 

38-70 

41-76 

41-37 

'I’race. 

20-72 

Silver,  Ag 

1-66 

U-80 

0-58 

0-12 

30-98 

Mercury,  Hg  ... 

50-40 

10-86 

Sulphur,  S 

0-09 

0-13 

Copper,  Cu 

0-21 

0-05 

Iron,  Fe 

0-18 

Lead,  PI 

Trace. 

Bismuth,  Hi  .. 

Trace. 

Zinc,  Zn 

Trace. 

Total  

100-53 

99-20 

00*22 

100-00 

100-00 

Sp.  Gr. 

9-21 

8-71 

I.-  Calaverite  : Ijiike  View  Clonsols  Mine— Analyst,  G.  J.  RoKei-s. 

II.— Calaverite  : Australia  Mine- Analyst,  J.  C.  H.  Miugaye. 

III.  Calaverite:  Australia  Mine— Analyst,  E.  S.  Simpson. 

IV.  — Colora.iloite : Australia  Mine — E.  S.  Simpson. 

V.— Kalgoorlite  : Lake  View  and  Houlder  Junction  Mine— Analyst,  J.  C.  H.  Mingaye. 

The  value  of  the  different  ore  deposits  of  the  East  Coolgardie 
Field  naturally  vary  consideralily ; from  a few  pennyweights  up  to 
as  much  as  61oz.  to  tlie  ton  of  ore  treated.  The  ore  ti’eated, 
according  to  the  official  statistics,  yielded  during  the  years  previous 
to  1898,  gold  at  the  rate  of  2oz.  ISdwts.  llgrs.  per  ton;  during 
1898,  loz.  lOdwts.  22grs.  per  ton;  during  1899,  loz.  16dwts. 
15g>-s.  per  ton;  while  the  average  of  all  the  ore  crushed  is  about 
loz.  18dwts.  8grs.  per  ton. 

The  following  table  shows  the  yield  of  the  East  Coolgardie 

Field 


Yield  of  the  East  Coolgardie  Goldfield. 


Yenr. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exiioided. 

1896 

tons.  cwt.  (n's. 

a 43,270  18  0 

ozs  dwts.  grs. 

5 143,072  13  12 

ozs.  dwts.  grs. 

<-  85,287  1 7 

1897 

121,321  3 1 

d 297,520  2 18 

3(X),037  4 18 

1898 

264,324  15  1 

e 422,391  17  3 

450,312  5 10 

1899 

466,759  1 3 

/ 855,404  17  7 

890,5()6  7 11 

'Fotal 

895,675  18  1 

1,718,389  10  16 

1,726,202  18  22 

Remarks. 


u.  Complete  details  not 
available. 

h.  Complete  details  not 
available,  but  in- 
cludes SOOozs.  from 
unknown  tons. 

c.  Included  with  Cool- 
^mrdie  prior  to  1st 
May,  1896. 

d.  Includes  46oz.  3dwt- 
of  dollied  and  speci- 
mens. 

c.  Includes  148ozs.  of 
dollied  and  speci- 
mens. 

f.  Includes  29ozs.  II 
dwts.  SgTS.of  dollied 
and  specimens,  and 
590o7S.  5dwts.  2gTS. 
of  alluvial. 


Nokth-East  Coolgardie  Goldfield. 

This  ^'oldtiekl  eDibraces  an  area  of  ’dl.od'd  square  miles,  and 
according-  to  the  authorities  it  is  comprised  by  : — 

Lilies  starting  from  a point  situate  about  17  miles  chains  east  of 
SiU’vey  Station  It  8;  then.e  South  about  29  miles  70  chains  to  the  most 
Northerly  corner  of  the  East  Coolg-ardie  Goldfield  : thence  about  11'1°  3o'  about 
80  miles  .78  chains  to  the  Xortli-East  corner  of  Location  44  ; thence  along- 
the  Eastern  boundary  of  that  location  to  its  South-East  corner  : thence 
about  102“  10'  about  1 mile  64  chains  to  the  North-East  corner  of  Location 
4.5  : thence  along  the  Eastern  liomidary  of  that  location  to  its  South-East 
corner;  tlience  South  to  a point  7 miles  6,5  chains  East  from  the  South-East 
corner  of  Location  4,s  : thence  East  about  27  miles  17  chains:  thence  South 
about  4S  miles  to  the  South-East  corner  of  the  Coolgar<lie  Goldfield ; thence 
East  to  the  127th  meridan  of  East  longitude  : thence  North  along  that 
meridan  to  a jioint  East  of  Survey  Station  E 8 aforesaid  ; thence  West  to 
starting  point. 

For  admiinstrative  jmr poses  the  field  is  divided  into  three 
districts; — Kauovna  (White  Feather),  Buloug  (I.O.U. ),  and 
Kurnalpi. 

Kanowna. — The  fundamental  rocks  of  the  Kanowna  district 
ai’e  chlorite,  talcose,  and  serpentinous  schists,  invaded  bv  dykes  of 
acid  eruptive  rocks,  -^vhich  have  a prevailiug  iNorth-Fasterly  strike 
and  an  Fasterly  diji.  The  schists,  so  far  as  has  been  disclosed  by 
mining  operations,  are  all  in  an  advanced  stage  of  decomposition. 
They  have  proved  to  be  highly  auriferous  in  places.  The  granitic 
rocks  5vhich  contain  gold  in  ajiprecialde  i;(uantity  are  reticulated  by 
interlacing  cjuartz  veins,  which  are  also  auriferous;  these  appear  to 
have  been  prospected  with  considerable  success. 

According  to  H.  P.  Woodward'*'  a large  ipiartz  reef  from  3 feet 
to  6 feet  in  width,  and  running  for  miles  in  a more  or  less  INorth 
and  South  direction,  forms  a prominent  feature  in  the  district. 
Several  other  parallel  qua)  tz  reefs  and  cross  reefs  occur,  and  they 
are  all  situated  to  the  Fast  of  the  main  reef.  The  gold  shoots  in 
the  main  reef  contain  the  metal  in  a coarse  form,  and  carry,  besides, 
a considerable  quantity  of  fine  gold  not  visilile  in  the  stone.  In 
the  lower  levels  the  gold  is  associated  with  pyrites  (especially 
chalcopyrite)  and  mispickel. 

The  principal  interest,  however,  at  Kanowna  at  present 
attaches  to  the  alhivial  leads,  which  have  been  extensively  worked. 
The  most  prominent  of  these  is  the  Xorth  Lead,  which  lies  in  a 
natural  depression  which  has  fieeii  traced  from  the  Cemetery  to 
G.M.L.  918.  The  North  Lead  lies  in  an  old  watercourse  carved  out 
of  the  older  rocks,  and  has  been  jiroved  to  be  not  merely  a simple 
isolated  run  of  auriferous  gravel,  Init  jiart  of  a series  of  old  stream 
deiiosits,  which  took  their  rise  in  the  comparatively  elevated  ground 
to  the  Fast  and  flowed  in  a general  Westerly  direction. 

The  Lead  trends  generally  Northwards  as  far  as  the  G.M.L. 
923,  when  its  course  is  suddenly  deflected  to  the  East.  It  is 
joined  near  the  Birthday  Gift  Claim  by  what  is  known  as  Wil  son's 


* I.oc.  Cll. 
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Gully  Lead,  which  enters  from  the  South.  Some  distance  below 
the  junction  the  North  Lead  loses  itself  in  an  extensive  flat,  which 
may  ]irove  to  l)e  merely  a lake-like  expansion  of  its  channel.  The 
connection  of  the  Q.E.D.  Lead  cm  the  North,  althouCTli  it  trends  in 
such  a direction  as  to  fall  into  the  North  Lead,  has  not  yet  been 
definitely  [iroved.  All  tliiny^s  rioint  to  smdi  a couneetiou,  thuui^h  it 
mav  be  that  tlie  lead  has  lieen  lost  bv  denudati(.)n. 

The  width  of  the  old  stream  varies  from  2 to  80  feet,  having  an 
average,  according  to  Departmental  observations,  of  about  15  feet. 
The  thickness  of  the  deposit  in  the  old  channel  varies  from  a few 
inches  uj)  to  as  much  as  90  feet.  The  fall  of  the  lead  is  about  at  the 
rate  of  40  feet  to  t he  mile. 

The  deposits  filling'  the  old  watercourse  naturally  vary  some- 
what in  different  jjortions.  They  consist  first  of  a variable  thick- 
ness of  surface  loam,  etc.,  succeeded  by  ironstone  gravels  partially 
cemented  in  places  lyv  Icaolin  and  oxide  of  iron  into  solid  rock. 
Beneath  this  lies  a bed  or  l)eds  of  practically  ])ure  kaolin  (“pug”), 
and  a varying  thickness  of  a peblily  quartz  wasii.  The  wash  con- 
tains rounde<l  and  subaiigular  pebbles  of  quai-tz,  which,  in  the 
upper  portion  of  the  deposit,  is  often  associate  1 with  kaolin  and 
sand.  This  quartz  wash  is  cemented  lyy  secondary  silica  into  a 
hard,  coiipjact  rock,  which,  in  hand  specimens,  might  easily  be 
mistaken  for  (piartzite. 

So  far  as  mining  operations  have,  up  to  the  present,  been 
carried,  it  would  seem  that  the  whole  of  the  detrital  deposits  have 
not  jii'oved  auriferous.  Most  of  the  alhivial  gold  has  been  won 
from  the  ]»ebbly  quartz  wash,  although  the  overlying  kaolin  (“pug”) 
and  ironstone  gravels  have  also  yielded  a certain  quantity. 

The  ultimate  derivation  of  the  gold  in  the  North  Lead  is  from 
the  Cjuartz  veins  and  lodes  (iqion  which  the  wash  directly  reposes  in 
places)  lyv  which  the  crystalline  rocks  are  traversed  ; for  the  gold  is 
not  exclusively  in  the  form  of  grains,  scales,  etc.,  but  is  found 
occuri'ing  in  the  quartz  pebbles  themselves. 

In  addition  to  what  may  be  called  detrital  gold  there  is 
another  massive,  arborescent,  or  coarsely  crystalline  form  which 
occvtrs,  filling  ceitain  irregular  cracks,  and  covering  cleavage  planes 
or  shrinkage  cracks,  so  as  to  present  the  appearance  of  painted 
surfaces. 

The  mode  of  occurrence,  associations,  and  character  of  this 
gold  all  p(.)int  to  a secttndary  origin ; and  it  is  of  imj^ortance  to  note 
that  this,  what  may  be  called  secondary  gold,  has  been  de2:»osited 
from  solution,  not  only  in  the  alluvium  and  other  superficial 
deposits,  but  also  in  the  zone  of  decomj.iosition  of  the  bed-rock. 
These  secondary  forms,  which  residt  in  the  su})erficial  enrichment 
of  many  auriferous  de]iosits.  are  a common  feature  in  the  mineral 
fields  of  the  Colony. 

Of  the  age  of  the  North  Lead  there  is  no  evidence  available  at 
the  j^resent  time.  Owing  to  the  fact  that  at  a date  subset][uent  to 


its  formation  a suiiicieut  length  of  time  has  elapsed  to  allow  of  the 
lead  being  sealed  up  by  great  aceum illations  of  superticial  deposits 
(some  of  which  have  been  consolidated  into  solid  rock),  may  point 
to  considerable  geological  antiquity. 

It  is  impossilile  to  arrive  at  the  gold  yield  of  the  portion  of 
Kanowna  traversed  by  the  old  watercourse,  owing  to  there  being  no 
separate  returns  furnished  by  the  claim  holders  on  the  North  Lead. 
The  returns,  which  are  appended,  show  that  up  to  the  end  of  18hd. 
the  lodes  from  Kanowna  have  yielded  d8,815ozs.  of  gold  by 
crushing  72.939  tons  of  ore.  Tlie  alluvial  deposits,  tlie  gravels, 
have  yielded  90,6o2ozs.  of  gold,  and  97,1)81  tons  of  cement  crushed 
have  been  responsible  for  139,023ozs.  From  these  data  it  will  be 
seen  that  the  alluvial  deposits  turned  out  77  per  cent,  of  the  lotal 
production . 

Tablefi  sliotving  ilte  Gold  jirodiidinii  of  Ka tioirnd. 


1. — Lodes. 


Yesu'. 

1 

Ore  cruslieil.  | 

i 

Total  Yield. 

Bate  per  ton. 

r<>u8  cwts.  firs. 

ozs.  i]\\  Is.  srs. 

ft/.'i.  ilu’ts.  gr*-. 

Previous  to  189S 

1898  

1899  

27.36o  11  0 

24,838  2 0 

20.73.1  10  0 

28,243  15  11 
20,892  0 0 

19,(;8(t  0 14 

1 0 15 

0 10  19 

0 18  23 

Total  ... 

72,939  3 0 

68,815  16  1 

0 18  20 

II. — Alluvial 

Deposits. 

(c.)  Gnivds. 

Previous  to  1898 

1898  

1899  

lO.Gll  18  10 
(:3,.54S  0 10 

17,492  15  2 

Total  ... 

91,652  13  22 

(h.)  Cement. 

Previous  to  18‘,(8 

1898  

1899  

45,983  4 2 
51,098  14  2 

1 18, 183  10  22 
71,839  18  11 

1 9 1,5 

1 8 2 

Total... 

97,081  19  0 

110,023  5 9 

1 8 20 

* No  datii. 


There  are  no  data  available  by  which  the  average  fineness  of 
the  gold  from  the  North  Lead  can  be  obtained. 

That  many  other  similar  leads  [irobalily  exist  is  obvious  from 
the  geological  structure  of  the  district,  though,  owing  to  tlie  com- 
pleteness by  which  they  have  been  sealed  up  by  the  more  recent 
accumtdations,  they  can  only  be  tapped  liy  a judicious  system  of 
lirospecting. 


It  is  desiraVile  that  the  other  leads  in  the  district  he  accurately- 
mapped,  contour  sui-reys  made,  and  every  accessihle  shaft  carefully 
examined,  after  ■\vhich  it  should  he  possible  to  throw  considerable 
light  upoji  the  probable  trend  of  the  old  stream  courses;  for  so 
long  as  these  continue  there  is  always  a chance  of  payable  deposits 
occurr'ng-.  tlmugh  they  are  hardly  likely  to  lie  discevered  without 
many  failures. 

The  mining  centre  of  Mulgarrie  lies  about  20  miles  North-East 
of  Kanowna.  The  strata  consist  chiefly  of  hornblendic  rocks, 
intersected  liy  acidic  dykes,  the  whole  lieing  overlaid  in  places  by 
recent  superficial  accumulations,  which  latter  attain  a thickness  of 
over  100  feet  in  jilaces. 

The  hornblendic  rocks  are  usually  in  a more  or  less  highly 
decomj)Osed  state,  which  tends  to  conceal  their  time  character. 
The  acidic  dykes  form  lung  narrow  liands  trending  usually  North- 
West  and  South-East,  and  with  a high  dip  to  the  East.  These 
dykes  appear  to  be  younger  than  the  schistose  rocks.  An  isolated 
patch  of  a hornblende  granite  outcrops  in  one  jiortion  of  the  dis- 
trict, but  its  relation  to  the  surrounding  rocks  is  far  from  clear.  A 
prominent  feature  of  the  field  are  those  banded  siliceous  rocks 
which  bear  a marked  resemblance  to  the  quartzites  of  the  Murchi- 
son. The  rocks  (in  reality  hematitic  quartzites)  are  composed  of 
alternations  of  quartzite  and  b]-own  hematite  and  a fine  grained 
banded  practically  pure  quartz  rock.  This  rock  is  often  reticu- 
lated with  quartz  veins. 

The  quartz  reefs  of  the  district,  which  are  intimately  associated 
with  the  banded  quartzites,  have  a prevailing  strike  of  North-West, 
with  an  underlie  to  either  the  East  or  West. 

Haves’  New  Find  is  situated  near  the  Northern  boundary  of 
the  Kanowna  district,  distant  24  miles  North-East  of  Kanowna, 
and  about  30  miles  due  East  from  Bardoc. 

A very  large  portion  of  the  surface  of  the  field  is  covered  with 
red  loam.  The  staple  formation  of  the  field  consists  of  serpen- 
tinous  schists,  which  have  a prevailing  strike  of  from  North  15  to 
20  degrees  West.  As  these  schists  are  followed  underground  their 
schistositv  is  less  apparent,  and  disappears  entirely  at  about  200  feet. 

A large  portion  of  the  field  is  made  iqi  of  a quartz  {lorphyry 
which  seems  to  invade  the  schists.  The  rock  has  undergone 
extensive  decomposition  at  the  surface,  and.  in  places,  would  be  best 
described  as  kaolin.  Some  of  the  weathered  portions  of  the 
porphyry  exhiliit  a schistose  stnictiire,  which  is  coincident  with 
that  by  which  the  serpen tinous  beds  are  traversed.  The  porphyry 
is  intersected  bv  certain  liasic  dykes,  the  exact  nature  of  which  it  is 
impossible,  owing  to  the  extensive  decomposition,  to  define. 

The  higher  portions  of  the  district  are  covered  by  the  remaiiis 
of  a once  continuous  sedimentarw  deiiosit  and  ironstone  gravels. 
Some  of  these  sedimentary  beds  are  really  quartzites,  others  are  of 
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a softer  sandy  nature : neither,  liOArever,  have  proved  to  be 
auriferous. 

Bidoncj. — The  Buiono-  or  I.O.U.  Mining  Distriet  never  has 
l>een  the  suliject  of  geological  examination,  so  that  the  information 
is  far  from  complete.  The  country  rock  is  described  by  S.  Goczel, 
a former  member  of  the  staff,  as  being  partly  diorite  and  partly 
diabase,  both  having  been  much  subject  to  decomposition.  A large 
North  and  South  reef  is  said  to  form  an  important  feature : two 
miles  to  the  West  of  this  is  a stretch  of  country,  about  two  miles 
long,  in  which  several  gold-bearing  lodes  occur. 

On  the  ground  held  by  the  Mystery  Gold  Mining  Company 
large  Cjuantities  of  gold  have  been  obtained  from  the  sujserficial 
covering  of  a ferruginons  deposit  (laterite)  which  covers  such 
extensive  areas  in  the  Colony.  The  deposit  is  described  as  a gritty 
limonite,  interbedded  with  clayey  ironstone. 

The  alluvial  deposits  of  Bulong,  some  of  which  have  been 
worked  at  a depth  of  over  100  feet,  have  yielded,  up  to  the  close  of 
1899,  15,390ozs.  of  gold.  Several  leads  have  been  worked,  but  as 
they  have  never  been  geologically  mapped,  details  in  connection 
with  them  are  wanting. 

Kurnalpi. — Of  the  Kurnalpi  District  practically  no  information 
is  available.  The  alluvial  deposits,  however,  have  yielded  up  to 
the  close  of  1899,  o.782ozs.  of  gold. 

The  following  table  gives  the  production  of  the  North-East 
Coolgardie  Goldfield : — 


Yield  of  the  North-East  Coolgardie  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exported. 

1 

tons,  cwts.  qrs. ! 

ozs.  civ  ts.  srs. 

ozs  dwts.  grs.  j 

1896 

a 0,682  6 0 

b 8,975  19  0 

i 

c 4,113  3 lo 

1897 

28,5-16  5 0 

(740,153  1 21. 

32,905  16  S 

1898 

80,095  16  2 

el70,lll  11  18 

125,210  9 19 

1899 

' 82,736  6 0 /112,S15  13  21 

64,47(*  5 14 

Total 

197,060  13  2 

332,716  9 12 

226,729  15  8 

Eeiuarks, 


a.  Complete  details  not 
available, 

b.  Complete  details  not 
available,  but  includes 
ISOozs.  of  dollied  and 
specimens. 

c.  Prior  to  1st  May,  1898, 
included  with  Cool- 
gurdie. 

d.  Includes  866oz.  4dwts, 
12gTs.  dollied  and  speci- 
mens, and  10,917oz.  18 
dwts.  22grs.  of  alluvial. 

t’.  Includes  l.llooz.  11 
dwts.  12gTS.  of  dollied 
and  specimens,  and 
69,069oz.  15<iwts.  6gTS.  of 
alluvial. 

/.  Includes  l,648oz.  17 

dwts.  ll.grrs.  of  dollied 
and  specimens  and 
34,527oz.  ISdwts.  22gT8., 
of  alluvial. 


Dundas  Goldfield. 

Tins  field,  the  most  Southerly  of  the  Eastern  fields,  embraces 
an  area  of  17,848  square  miles,  whieh,  ai.-cording  to  the  authorities, 
is:  — 


Bounded  on  the  North  tiy  an  East  and  West  line  passing-  through  the 
snnnnit  of  a granite  rock  near  the  .5()-]Mile  Soak,  on  the  Dundas  and  Lake 
Lefroy  EiOad : on  the  East  hy  a North  and  South  line  through  a point  53 
miles  East  of  Mount  Ridley  : on  the  South  by  an  East  and  West  line  passing- 
through  the  summit  of  Mount  Ridley : on  the  West  l;iy  the  production 
South  of  the  Western  lioundary  of  the  Coolgardie  hroldfield. 

It  seems  that  Mr.  Moir,  of  Fanny’s  Cove,  was  the  first  to  detect 
gold  in  the  country  now  embraced  by  tliis  field.  The  discovery  was 
made  in  the  alluvium  of  one  of  the  creek.s  when  this  gentleman  was 
eno-aged  in  searchiiig  for  jiastoral  lands:  no  effort  would  appear  to 
have  been  made  to  give  further  attention  to  the  district  until  some 
years  later,  when  Mr.  Moir  organised  a prosj>ectiiig-  party,  which, 
however,  was  not  successful.  About  the  same  time  further 
prospecting  was  carried  out  by  other  jiarties  which  resulted  in  the 
discovery  of  a rich  reef  called  the  May  Bell  ” and  another  called 
the  “ Scotia.” 

The  staple  geological  feature  of  the  Dundas  field  consists  of 
the  foliated  granites  or  gneisses  associated  with  certain  schistose 
rocks,  hornblende,  mica,  and  chloi-ite  schists,  amphibolites,  hematite- 
liearing  (piartzites,  felsitic  dykes,  and  other  igneous  rocks. 

A series  of  quartz  reefs,  ]iarallel  to  these  dykes,  trend  in  a 
general  North-lNorth-Easterly  direction:  some  of  these  are  in  intimate 
association  ivith  certain  of  the  hc‘matitc--bearing  quartzites  of  the 
tyjie  alluded  to  on  a previous  jiage. 

The  surface  of  a large  jiortion  of  the  district  is  covered  with 
ironstone  gravel  and  conglomei-ate  which  effectually  conceals  the 
underlying  rocks,  and  renders  prospecting  exceptionally  difficult. 

The  gold  in  the  reefs  is  sometimes  associated  with  native 
l>ismuth,  anil  ivas  reconled  by  Mr.  S.  Ghczel  in  1893. 

It  does  not  ap])ear  that  Dundas  will  attain  any  prominence  as 
an  alluvial  field,  although  as  a ri*efiug  ilistrict  its  structural  features 
are  highly  favourable. 

The  following  table  giv^es  the  yield  of  the  Dundas  field  : — 
Yield  of  the  Dundas  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exported. 

tons 

cwt. 

qr.8. 

nzs.  (Iwls.  ,i;rs. 

ozs  »iwts. 

1893  q 

117  19 

11 

189-1  ( 
1895  ( 

a 3,030 

() 

0 

a 3.9S3  10  0 

33S  7 

311  IS 

12 

o 

189(5 ; 

1.350  6 

6 

1897 

16,883 

19 

•> 

h 19,379  18  10 

19,310  16 

7 

1898 

30,938 

7 

0 

c-  36,798  9 11 

33,031  16 

6 

1899 

59,170 

16 

(.) 

(111,356  15  18 

11,691  6 

11 

Total 

110,302 

2 

2 

101,418  13  18 

101,002  10 

7 

Remarks. 


a.  Details  not  available. 
h.  Includes  77ozs.  lOdwts. 
of  dollied  and  speci- 
mens. 

c.  Includes  5ozs.  12dwts. 
of  dollied  and  speci- 
mens. 

<L  Includes  146ozs.3dwts. 
llgTS.  of  dollied  and 
.specimens,  and  l-42ozs. 
lodwts.  IgT.  of  alluvial. 
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Donnybrocjk  Goldfield. 

This  little  Gohltield  is  situated  lietiveeu  Geographe  Bay  and  the 
Greeiilmshes  Tintield,  The  authorities  dehne  its  boundaries  as 
follows 

Starting  from  the  South-Western  corner  of  Eeserve  6321  (Covenley 
'lownsite)  ; thence  North  about  (iO  chains  to  the  Boyanup-bridgetown 
Eailway  Eeserve  ; thence  by  the  Western  boundary  of  said  Eailway  Eeserve 
in  a general  North-Westerly  direction  about  Itf  miles  to  its  intersection 
with  the  Eastern  boundary  of  Wellington  Location  239  ; thence  North  about 
10  chains  to  the  left  bank  of  the  Preston  Eiver ; thence  by  said  Elver  in  a 
o-eneral  North-Easterly  direction  about  2]  miles  to  the  North-Eastern  corner 
of  Eeserve  G45a  ; thence  North  about  3 miles ; thence  West  about  7 miles 
to  the  Eastern  boundary  of  Boyanup-Bridgetown  Eailway  Eeserve  : thence 
by  said  Eailway  Eeserve  in  a general  South-Easterly  direction  about  3f 
miles  to  a point  North  of  North-West  corner  of  Wellington  Location  836 ; 
thence  South  about  131  miles  ; thence  East  about  9]  miles  to  the  point  of 
conimeueenient . 

The  field  lias  been  reported  upon  by  the  Assistant  Geologist, 
from  whose  reports  the  following  details  have  been  extracted. 

Donnybrook  is  situated  on  the  Bunlniry  and  Bridgetown 
Railway,  and  is  26  miles  South-East  of  Bunlniry  and  143  miles  by 
rail  froni  Fremantle.  The  scene  of  mining  operations  is  some  two 
miles  to  the  South  of  the  Donnybrook  townsite,  on  a small  branch 
of  the  Preston  River,  in  the  Blackwood  Range.  Gold  would  seem 
to  have  been  first  discovered  in  18d7,  by  a party  of  prospectors 
searching  for  alluvial  gold.  Further  investigations  carried  on 
eventuallv  led  to  the  discovery  of  auriferous  quartz  veins,  from 
which  most  of  the  gold  had  originally  been  shed. 

The  oountrv,  which  is  extremely  hilly  and  thickly  timliered.  is 
for  the  most  part  covered  with  ironstone  gravel  deposits,  which 
effectually  conceals  the  underlying  rocks,  except  in  the  gullies  and 
sides  of  the  hills. 

The  country  rocks  of  the  field  consist  of  massive  hornblende 
and  gnessic  granites  intersected  by  a belt  of  hornlilende  rock 
trending  North  and  South,  and  traceable  for  some  consideral)le 
distance  in  a Southerly  direction.  The  width  of  the  belt  of  dioritic 
rock  varies  from  a quarter  of  a mile,  though  it  has  never  been 
found  to  exceed  a mile.  In  hand  specimens  the  rock  is  found  to 
consist  of  coarse  hornblende  crystals  associated  with  more  or  less 
decomposed  felspars.  The  Western  edge  of  the  dyke  has  a banded 
structure,  and  resembles  hornblende  schist ; in  isolated  cases  it  is 
found  occurring  as  an  exceedingly  tine  grained  and  exceptionally 
hard  rock.  The  granite  naturally  laries  considerably  in  texture 
and  composition,  though,  as  a wlmle,  it  is  a hornblende  granite. 
In  several  localities  the  hornblende  is  almost  entirely  replaced  by 
muscovite  mica..  Epidote  is  found  occurring  as  a rock-forming 
mineral  in  the  granite.  Recent  developments  have  shown  the 
existence  of  extensive  deposits  of  sandstone  lying  beneath  the 
ubiquitous  ironstone  gravels.  These  san<lstones.  which  are 
usually  of  a light  grey  colour,  are  tine  grained  and  of  an  even 


texture.  The  maximum  thiekiiess  attained  l)y  the  sandstones  is 
not  less  than  150  feet. 

The  (juartz  reefs  all  occur  in  the  ^-ranite  to  the  West  of  the 
diorite,  always  in  close  proximity  to  the  junction  of  the  two  rocks. 
The  general  strike  of  the  reefs  is  a little  t(j  the  West  of  North  and 
East  of  South,  with  a high  dip  to  the  East.  Mining  operations 
have  shown  that  payable  (quartz  reefs  occur  in  the  sandstone  as 
well  as  in  the  unaltered  granite. 

Some  of  the  gold  from  Donny brook  occurs  in  the  tilniy 
arborescent  form,  which  points  to  a secondary  origin. 

From  the  appended  table  of  the  returns  showing  the  yield  of 
Donnylirook  it  appears  that  the  total  output  is  579<‘>zs.  of  gold,  of 
which  32ozs.  is  alluvial. 


Yield  of  the  Doiinijhrooh  Goldfield. 


Year. 

Ore  crushed. 

Yield  of  Gold 
therefrom. 

Gold  exported. 

Remarks. 

i«ms.  cwts. 

(ll'S. 

(izs.  (Iwts.  t?rs. 

U/.S.  (Iwts. 

1898 

18  0 

0 

14  13  0 

a 

«.  No  details  availatle 

1899 

294  ](J 

9 

boll  9 18 

0.309  IS  16 

prior  to  1st  Marcli, 
1899. 

Total 

312  16 

0 

526  2 18 

309  18  16 

h.  lucludes  32ozs.  2dwts. 
of  alluvial. 
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CHAPTER  IV. 

Other  Localities  at  which  Gold  has  been  discovered. 

Bowes  Kivek,  Peterwangey  Hill,  VVoncxAn  Hills, 
Black  Boy  Hill. 


Boweti  B,iver.  -1he  banks  of  the  more  im])ortant  watercourses 
in  the  Champion  Bay  District  are  skirted  by  a width,  moi-e  or  less 
vreat,  of  recent  su])erficial  deposits.  It  is  worthy  of  note  that  Mr. 
P.  T.  Gregory,  writing'  in  18bl,  said  that  “ specks  of  gold  have  also 
been  obtained  by  waishing  the  sands  in  the  Bowes  River.”  * 

Peterwangey  Hill.—X  little  ydd  was  found  in  the  year  1S6S  in  the 
alluvium  on  the  North  side  of  Peterwangey  Hill,  which  is  situated  on  the 
Irwin  TSiver,  about  6a  miles  to  the  Eastward  of  Geraldton.  'I’he  gold  is  in 
the  spurs,  which  are  eaiiped  with  large  deposits  of  red  clay,  sand,  pipe-clay, 
and  nodular  ferruginous  elaystones.  Judging  from  its  highly- waterworn 
appearance,  and  the  fact  that  tlie  mineral  veins  of  this  locality  are  not  auri- 
ferous, it  has  probably  lieen  derived  from  some  okl  stream  bed  wliich  passed 
across  this  country  in  a different  direction  and  at  a higher  level  than  the 
existing  rivers.  Nothing  certain  can,  however,  be  stated  on  this  point  until 
the  district  has  been  examined  in  detail  and  all  the  old  watercourses  mapped. 
The  rocks  here  are  mostly  granite,  with  diorite  dykes,  and  occasionally 
([uartz  reefs  of  highly  crystalline  character  : lint  a few  miles  lower  down 
the  river,  and  also  further  to  the  Eastward,  the  country  assumes  a more 
promising  aspect  tor  gold,  the  rocks  being  more  schistose,  and  containing 
many  nice-looking  quartz  and  irmistone  lodes,  though  none  have  yet  pri>ved 
to  be  auriferous,  t 

Wmigati,  HU  lx.  -The  Wongan  Hills  would  seem  to  Ijave  been 
hrst  reported  upon  by  Mr.  H.  Y.  L.  Brown,  in  the  year  1871,  win.) 
noted  that  tliev  wei'e  " eoni})osed  of  a hard  Idue  metamorphic  schist, 
sometimes  micaceous,  at  others  hornblendic,  di]i})ing'  vertically,  and 
striking  North  and  South.  It  is  a representative  sontlnvards  of 
the  Tallering,  Nancarrong,  and  Blue  Mountain  series  of  rocks,  and 
is  overlaiil  by  a thick  ca]»]iing  of  ferrugiuous  sandstone  and  clay- 
stone.”  + 

The  year  1888  would  aj>jiear  to  have  seen  the  first  recorded 
occurrence  of  gold  in  the  Wongan  Hills.  The  district  was  visited 
by  Mr.  H.  P.  Woodwaird,  then  Government  Geologist,  from  whose 
pen  the  following-  description  emanated:  — 

They  (the  Wongan  Hills)  appear  from  the  westward  to  be  two  or  three 
isolated  peaks,  but  on  approach  these  are  found  to  be  the  highest  points, 

* On  the  Geology  of  Part  of  Western  AustiTilia.  Q.T.G.S.,  Loudon,  LSdl. 

t H.  P.  Woodwurd.  Mining’ Hiindhook.  Perth:  By  Authority,  1805  : pp.  115. 

XOn  the  Geology  of  the  Country  jmssed  over  from  the  ‘21st  August  to  the  i7th  Septem- 
her,  1871.  Perth:  By  Authority.  1872. 
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and  to  fonn  the  abrupt  teniiination  of  a rang’e  which  runs  in  a North-East 
direction.  They  are  flat-topped  hills,  pi'esenting  a hold  escarpment  to  the 
South-West  of  about  3<X)  feet  above  the  surrounding  clay  fiats  ; this  face  is 
probably  caused  by  a line  of  fault,  which  would  also  account  for  the  springs 
near  their  base.  The  rocks  are  metamori.ihic  and  crystalline,  with  veins  of 
radiated  actinolite  and  small  fjuartz  veins.  They  strike  North-East  anfl 
South-West,  following  the  direction  of  the  range,  dipping  at  an  angle  of  HO'^ 
to  the  North-West  and  making  their  appearance  again  in  a small  hill  to  the 
North  called  the  Little  Wongan.  (ifranite  rocks  form  the  low  ridges  to  the 
North  and  South;  they  are  often  almost  covered  by  sand  or  ferruginous 
conglomerate.  The  highest  peaks  of  the  range  are  capped  by  a ferruginou.s 
conglomerate,  nodular  clay  ironstone,  intermixed  with  sand  or  clay,  clays 
and  ferruginous  sandstones  liorizontally  beilded.  These  beds  also  cap  the 
low  granite  i-idge,  but  occupy  many  ditt'erent  elevations,  owing  to  the 
upheaval  of  the  Wongan  to  the  North-East  of  the  fault.  The  recent  deposits 
are  sand,  clay,  and  loam.  Of  these  the  sand  greatly  predominates,  forming 
large  jdains  to  the  West  and  Noi’th,  occasionally  interrupted  by  large  salt 
flats  and  claypans.  The  loam  forms  patches  of  rich  red  soil  (generally 
thickly  timbered  with  gimlet  woo<l).  There  is  very  little  to  be  seen  of  the 
plutonic  rocks  at  the  surface.  A few  small  diorite  dykes  occur  in  the  range, 
and  probaldy  some  of  the  granites  at  the  base  of  the  hills  are  intrusive. 
Quaitz  reefs  in  this  district  are  quite  a rarity.  They  are  small,  of  a yellow 
glassy  apijearance,  containing  eitlier  pyrites  or  brown  hematite  and  a little 
gold.  They  have  well-defined  walls,  dipping  at  an  angle  of  about  65°  in  a 
North-West  <lirection,  following  the  strike  of  the  rocks  North-East  and 
South-West.  When  ojjened,  some  very  good  specimens  and  prospects,  both 
from  the  reefs  and  the  casing,  were  obtained.  The  size  of  the  reefs  is 
unknown,  as,  owing  to  the  liard  nature  of  the  ground,  and  to  the  discovery 
of  many  richer  reefs  at  Yilgarn,  they  were  abandoned. 

The  country  rock  of  the  held  con.sists  of  hornblende  and 
micaceous  schists,  wliich  are  either  vertical  or  are  inclined  t() 
the  West,  and  have  a general  northerly  strike.  Intersecting  these 
beds  are  Itasic  dykes,  which  would  seem  to  be  arranged  in  two 
series  ajiju-oximately  at  right  angles  to  each  other.  The  time 
at  my  disposal,  however,  did  not  admit  of  maj^jung  the  vdiole 
of  these  basic  dykes.  One  basic  dyke  trends  generally  North 
and  South  ; and  another,  the  more  consj»icuous  of  the  two,  has  a 
prevailing  strike  of  North-East  and  South-West.  No  section  was 
visil>le  in  which  the  di])  of  these  igneous  dykes  could  be  made  out ; 
the  impression  left  on  the  mind,  however,  is  that  they  are  vertical, 
or  nearly  so.  In  addition  to  these,  however,  are  a series  of  acidic 
dykes  striking  in  approximately  the  same  direction  as  the  prevailing- 
trend  of  the  enclosing  schists.  The  most  conspicuous  of  these  occur 
in  the  country  to  the  North  of  Bidjarouning  Spring.  They  are  of 
two  types — viz.,  a very  coarse  variety  of  pegmatite  and  a somewhat 
fine-grained  micaceous  felsite.  One  of  the  most  noticeal)le  geological 
features  of  tlie  area  is  the  ferruginous  conghnnerate  (?),  which 
covers  such  an  extensive  tract  of  country  in  the  neighbourhood. 
The  conglomerate  does  not  form  a horizontal  tal)leland,  but,  on  the 
W'est,  presents  a steep  Huff  from  six  to  eight  feet  in  height, 
extending  for  eonsideralde  distances  North  and  South,  with  scarcely 
anv  interruption.  From  the  top  of  the  escar])in(‘nt  the  deposit  dips 
gradually  to  the  East,  and  seems  to  jiass  beneath  the  sandy  soil 
which  forms  the  fiat  country  on  the  other  side  of  the  range.  The 

* H.  P.  Woodward.  Mining  Handbook  to  tlie  Colony  of  Western  Australia.  2nd 
Edition.  Perth:  By  Authority,  189.5  ; pp.  115-116. 
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t'lmgiomerate  seems  t(.)  have  adapted  itself  to  tlie  original  form  of 
the  ground  upon  wliieh  it  was  formed.  Outliers  of  this  conglom- 
erate oocnr  at  several  places  on  the  Western  fall,  at  elevations 
considerably  below  the  general  level  of  the  range,  and  with  a dip 
to  the  West  at  angles  a little  less  than  the  average  slope  of  the 
ground.  It  is  quite  evident  that  this  dejiosit  originally  cov'ered  the 
whole  of  the  Wongan  Hills,  and  that  extensive  denudation  has 
taken  place  since  the  conglomerate  formed  part  of  one  oontimuius 
formation.  In  two  or  three  localities  watercourses  have  cut  deep 
channels  through  the  conglomerate,  the  most  conspicuous  being 
that  creek  which  rises  at  ai)Out  the  centre  of  the  country  examined 
and  flows  gradually  to  the  East  through  a narrow  cahon-like 
( hamiel. 

Prospecting  operations  are  at  present  confined  to  a relatively 
small  area  of  the  Wmngan  Hills ; the  workings  are  situated  on  the 
Western  slope  of  the  range,  at  some  slight  elevation  above  the 
general  level  of  the  surrounding  country.  So  far  as  operations  have 
at  present  been  carried,  the  ore  deposits  which  have  been  pros])ected 
(•oiisist  of  ordinary  cpiartz  reefs,  through  which  various  metalliferous 
ores  are  disseminated. 

The  reefs  have  a strike  coincident  with  that  of  the  enclosing 
rocks — viz.,  generally  North  and  South.  In  sevmral  places  the  slopes 
if  the  hills  are  strewn  with  quartz  fragments  of  such  a character 
as  to  leave  no  doubt  but  that  they  had  not  travelled  far  from  the 
position  in  which  they  had  lieen  deposited.  Owing  to  the  leefs  and 
veins  being  lenticular  in  shape,  it  necessarily  fidlows  that  :t  would 
only  be  in  very  exceptional  cases  that  their  outcrop  would  make  any 
show  on  the  surface.  As  a general  lade  the  quartz  is  of  a some- 
what white-sugary  appearance,  with  the  exception  of  some  f)f  those 
veins  at  Little  Wongan,  which  are  of  a limpid  glassy  appearance. 
The  white-sngary  varietv  of  quaifz  carries  hematite,  limonite, 
azurite,  nialachite,  and  oxide  rf  copper,  together  with  actinolite, 
serpentine,  and  garnets.  The  oxides  of  iron  are  disseminated 
through  the  (prartz  in  the  form  of  irregular  grains,  as  well  as 
irregular  veins  traversing  the  quartz. 

Up  to  the  present  time  prospecting  operations  have  been  carried 
on  only  to  a few  feet  from  the  surface,  hence  many  details  as  to  the 
structure  of  the  reefs  and  other  cognate  points  are  not  available. 

The  want  of  water  during  the  greater  jiortion  of  the  year  is  a 
serious  drawback.  This,  however,  could  no  doubt  be  remedied  liy 
the  sinking  of  wells  in  k>calities  on  the  low  ground  at  the  base  of 
the  hills.  It  cannot,  however,  be  said  that  up  to  the  present  any 
very  promising  results  have  been  obtained  by  the  prosiiecting  in 
the  district;  the  hojie,  however,  may  be  reasonably  indulged  in  that 
somewhere  within  the  known  linear  extension  of  the  Wongan  Hill 
lieds  valuable  discoveries  may  be  made  in  the  future. 

BJnclihoy  Hill.-  At  Cantincuti  (jiopularly  known  as  Black  Boy 
Hill)  situated  at  the  head  if'  Toodyay  Brook,  about  25  miles  Nortli 
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of  the  towu  of  Newcastle,  auriferous  deposits  have  been  found  on 
private  laud. 

The  ground  lies  to  the  East  of  Blackboy  Hill  (Cantincuti), 
which  consists  of  a mass  of  granitic  gneiss.  To  tliis  gneiss,  on  the 
East,  succeeds  a belt  of  about  a mile  in  width,  consisting  of 
micaceous  and  quartz  schist ; the  latter  sometimes  in  flaggy  beds. 
These  metamorphic  rocks  trend  generally  North  and  South,  and 
dip  to  the  East  at  varying  angles.  They  are  intersected  by  diorite 
trending  North-West  and  South-South-East.  These  beds  are  often 
concealed  in  part  by  a covering  of  sand  and  ferruginous  rubble, 
the  latter  containing,  in  one  or  two  localities,  free  gold.  There  are 
no  quartz  reefs,  in  the  ordinary  sense,  exposed  in  any  of  the 
workings,  ljut  merely  irregular  lentic.ular  veins  of  glassy  quartz 
lying  parallel  to  the  planes  of  schistosity.  The  quartz  contains,  in 
places  tinely-disseminated  pyrites,  limonite,  and,  in  some  cases,  free 
gold.  The  i|uartz  schists  are,  in  most  cases,  iron-bearing,  and 
have  been  mistaken  for  quartz  reefs  of  large  size.  The  gold  present 
is  practically  confined  to  the  glassy  ipiartz,  and  is  present  in  small 
quantities  throughout  the  belt  of  micaceous  and  quartz  schists, 
and  such  being  the  case  it  is  of  course  within  the  bounds  of 
possibility  that  gold  may  prove  to  be  sufficiently  concentrated  in 
any  quartz  reefs  which  may  occur  to  be  payable,  Imt  none  have 
been  discovered. 

Biudoon. — A pyritous  quartz  reef  has  been  worked  at  Bindoon, 
about  45  miles  North-East  of  Perth.  The  rocks  are  stated  to  be 
slate  and  schist,  with  quartz  reefs  and  diorite  dykes,  tioth  of  which 
have  been  proved  to  contain  pyrites  in  faiidy  large  quantities. 

Da udalup.  — Writing  in  1871,  with  reference  to  Dandalup,  Mr. 
H.  Y.  L.  Brown  remarked  that  the  country  rock  consisted  of  a 
coarse  porphyritic  granite,  intersected  by  dykes  of  different  varieties 
of  gTeenstone : — 

Several  holes  liave  been  sunk  along  the  creek  here  in  searching  for 
gold,  through  granite  and  greenstone  detritus,  (.quartz  drift,  etc.  There 
are.  however,  no  siiecial  indications  wdiich  would  lead  anjone  to  expect  gold 
here  rather  than  in  any  other  parts  of  the  Darling  Range.* 

In  1896,  prospecting  was  vigorously  carried  out  in  the  neigh- 
bourhood, a.iid  an  area  was  proidaimed  a goldfield.  Nothing, 
however,  of  a jiayable  nature  was  discovered,  though  the  district 
proved  undoubtedly  atiriferous. 

BnuiswicJi  River. — Prospecting  operations  have  been  carried 
out  on  ju’ivate  lands,  sitiiated  about  three  miles  al»ove  the  Railway 
Station  at  Brunswick.  The  country  rock  consists  of  micaceous 
quartz  schist  <.)r  quartzite,  carrying  a fair  proportion  of  pyrites. 
No  true  quartz  reef  had  lieen  opened  up,  but  operations  had  been 
cai'ried  out  \ip(m  l)eds  of  country  rock,  through  which  auriferous 
pyrites  is  disseminated.  One  of  these  beds  of  jpyrites  had  a width 
of  18  feet.  Apprecial)le  quantities  of  gold  were  discovered  in  these 


* H.  Y.  Lyell  Brown.  Geological  Report  on  country  in  the  ueighbourhood  of  Stanton 
Springs,  Williams  and  Canning  Rivers,  Pinjarra,  Bunbury,  and  Cape  Leeuwin.  Perth  ; By 
Authority,  1872. 


beds ; as,  however,  it  seemed  that  tlie  y-old  in  a stone  of  this  nature 
would  be  pro|)ortional  to  the  amonnt  of  ]>yrites  present,  investi- 
gations were  made  in  the  official  laboratory,  and  assays  were  made  of 
the  pvrites  resulting  from  the  crushing  and  the  washing  of  the  ore. 
The  concentrates  thus  olhained  assayed  19dwts.  14grs.  of  gold  per 
ton  ; but,  as  the  pyrites  represented  about  four  and  a-half  per  cent, 
of  picked  stone,  the  actual  assav  value  of  the  ore  works  out  to  be 
21  grs.  per  ton. 

Greenbushes. — Gold  has  also  been  found  in  association  with 
the  tin  ore  at  Greenbushes,  l)ut  no  details  as  to  the  mode  of 
occurrence  are  availalde. 

Kendinup. — Late  in  the  sixties — 

Gold  was  found  at  Kendinup,  on  the  Great  Southern  Railway,  in  a 

quartz  reef,  which  contained  much  iron  pyrites d’he  rocks  in 

this  neighbourhood  are  crystalline  schists,  containing  many  quarts  reefs 
and  diorite  dykes,  both  carrying’  larg’e  quantities  of  iron  pyrites,  which 
contain  small  quantities  of  gold.  * 

Eastern  Districts.  York,  and  throughout  the  Eastern 

Districts,  gold  finds  are  reported  from  time  to  time,  but  these  have 
never  been  pi’oved  to  be  of  any  value  as  yet ; l)ut  there  is  not  the 
slightest  doubt  that  an  auriferous  belt  extends  South  from  the 
Wongan  Hills  by  York  along  the  Great  Southern  Hallway  to 
Kendinup. 

The  Darling  Range — 

The  Darling  Range  presents  a bold  escarpment  to  the’  coastal  plains, 
and  is  composed  of  very  hard  crystalline  and  granitic  rocks,  striking  North 
and  South,  whilst  at  their  base,  on  the  Western  side,  here  and  there  softer 
rocks,  such  as  clay,  slate,  and  sandstone,  outcroxJ ; and  wherever  they  are 
met  with  they  contain  quartz  and  other  mineral  veins,  with  zinc,  lead,  and 
copper  ores.  All  along  this  Western  face.  South  of  Perth,  there  are 
series  of  immense  quartz  reefs,  carrying  large  quantities  of  pyrites,  which, 
•on  assay,  prove  to  carry  gold,  but  in  no  case  rich  enough  to  pay.f 


* H.  P.  Woodward.  Lnc.  Cit.  + H.  P.  Woodward.  Loc.  Vit. 
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CHAPTER  V. 


LEAD  AND  COPPER. 


NoRTriAMPTON,  Whim  VVell,  Eoeboxjene,  other  Localities. 


Northampton. 

The  inception  of  active  mining-  operations  in  Western 
Australia  dates  from  the  year  1842,  when  lead  and  copper  mines 
were  fii’st  discovered  in  this  district. 

The  first  discovery  of  a copper  lode  was  made  at  Wanerenooka  by  a man 
named  Thomas  Mason,  who  at  that  time  was  following  the  humble  occupa- 
tion of  a shepherd  in  the  employ  of  the  late  Mr.  .James  Drummond.* 

Mining-  in  the  early  days  was  caivied  out  in  the  most  parsimo- 
nious manner,  and  sinking  was  discontinued  when  the  lodes  showed 
signs  of  contracting—  a condition,  however,  to  wdiich  all  such 
deposits  are  subject.  This  circumstance,  coip.iled  with  the  low  jirice 
of  l)oth  lead  and  copjjer,  would  appear  to  have  been  the  reason 
which  led  to  the  suspension  of  mining  operations. 

Mr.  F.  T.  (ji-regory,  writing  in  tlie  year  1861,  would  seem  to 
have  been  the  first  to  describe  tlie  occurrence  of  the  lodes  of  lead 
and  copjier,  in  the  following  words  : — 

These  lodes  take  an  almost  invariable  ilirection  of  North  32°  East,  with 
a g-eneral  dip  of  about  H0°  to  the  West-North-West,  and  are  accompanied  by 
parallel  dykes  of  whinstone,  quartz,  or  porphyry,  varying  from  a few  feet  to- 
50  or  60  yards  in  breadth. t 

In  the  year  1871  Mr.  H.  Y.  L.  Brown,  then  Government 
Geologist,  examined  the  neighbourhood,  and,  in  his  report, J gave  a 
description  of  such  c>f  tlie  properties  as  were  at  that  time  accessible. 
This  report,  and  the  accomjianying  small  scale  map,  is  long  since 
out  of  print.  Mr.  Brown,  who  had  exceptional  opportunities  of 
examining  the  mines,  wrote  in  no  uncertain  terms  as  to  the  district 
affording  a wide  field  for  the  profitable  employment  of  capital. 
The  report  of  Mr,  Bro-wn  was  followed  in  1888  by  that  of  Mr.  H. 

* H.  P.  Woodward.  Minins  Handbook  to  the  Colony  of  Western  Australia.  Perth 
By  Authority,  1895. 

t On  the  Geology  of  a part  of  Western  Australia,  Q.J.G.S  : London,  1861.  Vol. 
XVII.,  p.  478, 

t Geological  and  Mining  Report  on  the  Clnauipion  Bay  Mining  District,  Western 
Australia.  Perth:  By  Authority,  1871. 
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P.  Woodward,  from  whose  pen  the  best  descriptioii§  of  the  mines 
■emanated,  and  which  has  been  laid  under  contribution ; — 

In  this  district  the  coi^per  and  lead  ores  occur  associated  together  in 
the  same  lodes,  with,  sometimes,  zincldende,  ferruginous  graphite,  liarytes, 
and  quartz.  The  lodes,  which  have  a course  more  or  less  North  and  South, 
make  their  appearance  here  and  there,  where  the  overlying  mesozoic  rocks 
have  been  removed,  in  a raised  belt  of  country,  about  IK.)  miles  long, 
stretching'  from  the  Geraldine  mine,  on  the  Murchison  Kiver,  in  the  North, 
to  the  Irwin  Elver,  in  the  Soutli.  They  consist  of  very  large  and  rich 
deposits  of  lead  and  copper,  which  were  successfully  worked  for  man3' 
years.  . . . The  lead  is  found  in  the  form  of  carl)onate  (Cerrrrsite) 

and  sulphide  (Galena)  of  great  puritjq  and  the  lodes,  which  are  of  immense 
width,  contain  so  little  gangue  mixed  ■svith  the  ore  tliat  the  galena  can  be 
dressed,  with  verj'  little  labour,  up  to  S3  or  84  per  cent.  . . ... 

The  coj)p)er  ores  are  also  very  rich,  consisting,  near  the  surface,  of  the 
blue  and  green  carbonates  (Azurite  and  Malachite)  witli  ferruginous  oxides 
and  a certain  amomit  of  native  copper : wliilst  ))elow  the  water  level  the 
lodes  are  almost  entirely  composed  of  sulphides  (Copper  P.yrites,  Copper 
Glance,  and  Covellite) 

During  a prelimiuaiw  examiua.tiou  of  the  district  in  the  early 
part  of  1897,  the  association  of  the  lodes  with  certain  basic  dykes, 
which  traverse  the  country  for  consideral>le  distances  with  a 
remarkably  persistent  trend,  was  forcibly  apparent.  These  dykes 
being  of  commercial  importance,  owing-  to  their  intimate  connection 
with  the  deposition  of  metalliferous  minerals,  it  seemed  that  the 
greatest  assistance  the  Geological  Survey  could  render  to  ]irivate 
enterprise  in  such  a district  would  be  in  the  direction  of  accurately 
mapping  these  igneous  rocks,  and  by  so  doing  afford  a reliable 
gtiide  as  to  the  horizontal  extent  of  the  ore  bodies,  and.  possibly, 
lead  to  the  discovery  of  others. 

The  district  occupies  an  elevated  tract  of  country  drained  by 
the  tributaries  of  the  Bowes  River,  which  all  take  their  rise  in  the 
rugged  hills  forming  the  most  Northerly  portion. 

From  beneath  a series  of  sandstones  and  ct.tnglomerates  emerge 
the  crystalline  rocks  which  form  the  matrices  of  the  cop]jer  and  lead 
lodes.  These  beds,  which  consist  of  granite,  gneiss,  mica  schists, 
qviartz  schists,  etc.,  are  intersected  by  veins  and  masses  of  pegma- 
tite. It  was  found  almost  impossiljle  to  draw  any  line  separating 
each  of  these  rocks,  hence  all  have  been  delineated  by  the  same  dis- 
tinctive marking  on  the  attached  plan.  (Plate  iii.) 

The  summit  of  a bare  hill  East  of  Brookside  Farm,  just  above 
the  junction  of  the  Udandarra  Creek  with  Nokeiiena  Brook  exposes 
a sheeted  zone  of  micaceous  and  garnetiferous  schist.  The  rock  is 
traver.sed  by  a band  of  quartz,  often  much  contorted  and  jmckered. 
and  stands  out  in  such  bold  relief  as  to  be  readily  followed  by  the 
eye  across  counti-y.  The  general  trend  of  these  sheeted  zones  is 
North-West  and  South-East.  Another  similar  parallel  sheeted  zone 
of  garnetiferous  gneiss  occupies  the  country  to  the  South-East  of 
the  Baddera  Mine,  at  the  head  of  the  IJilandarra  Creek,  and  an 
identical  baud  makes  its  appearance  to  the  South-East  of  Reserve 
1374,  at  the  foot  of  the  sandstone  tableland  at  the  head  waters  of 
the  Bowes  River.  What  appears  to  be  a continuation  of  this  band 


§ H.  P.  Woodward,  Loo.  Cit, 
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is  visible  in  tlie  vicinity  of  Poison  It  does  not  appear  that 

these  sheeted  zones  have  been  impregnated  with  metalliferons 
minerals.  A remarkably  persistent  band  of  lynartz  schist  can  be 
traced  from  Two-Mile  Hill  to  the  South  of  the  country  examined. 
The  schist,  which  ])resents  a bold  topographical  feature,  forms  a 
horseshoe-shajied  ciirve,  passing  through  the  Twm-Mile  Hill  and 
Trig.  Station,  Ho.  18,  and  for  some  considerable  distance  further ; 
occupying,  in  all,  a distance  of  about  three  miles.  The  quartz  schist 
has  a steep  dip  to  the  East. 

The  most  inqtortant  structural  feature  is  the  system  of  basic 
dykes  with  which  the  whole  area  is  seamed.  These  dylces  have  no 
ap].>arent  connection  with  any  visilde  deep-seated  rock  of  similar 
composition.  The  l)asic  dykes  exhilht,  w'hen  their  trend  is  laid  dowui 
upon  a map  (Plate  iii. ) wdth  some  degree  of  accuracy,  a remarkable 
parallelism,  having  a general  trend  of  North-East  and  South-West,  or, 
apjrroximatelv,  at  right  angles  to  the  sheeted  zones  above  mentioned. 
The  longest  has  been  traced  across  country  without  irrterruption  for 
a distance  of  over  lO  miles,  and  extends  both  North  and  South  fai- 
beyond  the  limits  of  the  country  examined.  The  breadth  varies 
mirch  in  different  places,  but  in  no  case  was  the  width  exposed  on 
the  surface  very  groat.  Wherever  any  sections  were  visible  the 
dykes  were  either  vertical  or  inclined  at  very  high  angles.  The 
rocks  of  w'hich  tlie  dykes  are  composed  ar-e  all  basic  compounds,, 
and  have  a specific  gravity  of  3'07. 

Over  the  whole  of  the  Northampton  District  there  is  not  a 
mine  whicli  has  been  sunk  to  any  great  depth,  and  operations  ceased 
when  the  lodes  showed  signs  of  cutting  out.  The  lodes  of  lead  and 
copper,  which  have  already  been  opened  up,  are  parallel  to  the  basic 
dykes.  Igneous  dykes  of  this  nature  represent  wdiat  were  originally 
fractures  in  the  earth’s  crust,  which  pass  downwards  to  very 
considerable  depths,  and  the  lodes  fill  in  fissures  of  a similar 
character  which  find  their  origin  far  below  the  limit  of  practical 
mining.  The  lodes,  in  consequence,  will  continue  dowuiwards  as  far 
as  ever  operations  are  likely  to  be  carried.  The  method  of  the 
formation  of  fractures  and  the  movement  of  either  of  the  walls 
have  the  effect  of  producing  alterations  in  the  nature  of  the 
fissures  bv  forming  wide  or  narrow  portions,  wdiich  have  been 
subsequently  filled  with  ore.  There  must  always  be  local  variations 
in  the  metallic  c(.»ntents  of  ore  bodies,  but  there  are  no  scientific 
grounds  for  Itelieving  that  the  mines  of  this  district  have  reached 
the  limits  of  ore  deposition,  and  that  the  ore  bodies  will  not  prove 
equally  productive  wlien  followed  either  horizontally  or  vertically. 
As  the  deposition  of  ore  bodies  is  most  intimately  connected  with  the 
system  of  fracturing  to  which  the  district  has  been  subject,  it  is 
evident  that  the  search  for  further  lodes  must  follow  that  direction 
which  the  evidence  already  accumulated  has  showui  to  be  that  of 
greatest  ore  deposition  ; and  this  direction  is  that  wliieh  lies  parallel 
to  the  system  of  basic  dykes.  Judicious  prospecting  carried  out 
u]ion  these  lines  should  result  in  the  discovery  of  other  lodes  equally 
productive  to  those  already  exploited. 
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Mining  appears  first  to  have  commenced  in  the  year  1842,  and, 
since  that  date  up  to  the  end  of  1899,  12,677  tons  of  copper  ore, 
valued  at  £208,298,  and  33,617  tons  of  lead  ore,  valued  at  £364,514, 
have  been  exported  from  the  Colony.  Of  this  ([uantity  43,407  tons 
may  be  credited  to  the  Ntndhamptoii  District. 

Appended  will  be  found  several  taldes  showing  the  cjuantitv 
of  copper  and  lead  ore  ex]iorted  from  the  Colony  since  1850.  The 
first  shi])ment  of  ore  from  the  district  is  said  to  have  taken  place 
during  the  year  1845;  l)ut  no  details  as  to  either  the  quantity  or  the 
value  are  available.  These  tables  do  not  show  the  actual  (juantity 
of  metallic  lead  and  copper  produced  from  the  ore.  It  is,  however, 
desirable  that,  in  futui’e  statistics,  this  information  should  be 
supplied. 


Whim  Weli,. 

The  Pilbarra  District  seems  to  be  very  rich  in  ores  of  cojqier, 
the  most  important  locality  being  at  Whim  Creek.  The  district  has 
lieen  visited  and  reported  upon  some  years  ago  by  Mr.  H.  P. 
Woodward,  who  states  that : — 

Tlie  mine  is  situated  upon  the  North-West  Coast,  about  oO  miles  to 
the  Eastward  of  Eoebourne,  near  Mount  Negri,  and  when  it  i.s  stated  that  it 
was  worked  by  about  four  men  for  a month  or  two  in  1890,  and  that,  from 
the  results,  the  syndicate  were  able  to  pay  all  the  working  and  preliminary 
expenses,  some  idea  can  be  gained  of  the  richness,  size,  iind  quality  of  the 
lode.  . . . The  lode  is  on  the  surface,  forming  the  face  of  a low  ridge 

running  East  and  West  for  aliout  half-a-mile,  when  it  is  lost  at  both  ends. 
It  dips  gently  to  the  North  at  an  angle  that  allows  it  to  be  worked  comfort- 
ably on  the  footwall,  i.e.,  with  just  sufficient  iiitch  to  allow  masses  to  be  rolled 
down,  and  yet  not  too  steep  for  men  to  work  upon  it.  It  is  12  feet  in  thick- 
ness where  it  has  been  opened,  (i  feet  of  which  can  be  dressed  without  the 
slightest  trouble  to  30  pei'  cent.,  and  with  care  even  to  40  per  cent.,  whilst 
the  other  6 feet  can  be  dressed  to  20  per  cent,  with  a little  trouble,  and  if  a 
proper  dressing  plant  were  erected  better  results  could  be  obtained . The  lode 
appears  to  be  good  in  quality  throughout  its  entire  length,  and  is  nowhere, 
as  far  as  can  be  judged  from  the  surface,  less  than  (>  feet  in  thickness,  and 
most  of  it  is  o.  good  deal  more.  The  ore  consists  of  the  liver-coloured 
mixture  of  oxides  and  caihonate,  chiedy  green,  but  there  is  some  blue  also 
in  the  poorer  parts  of  the  lode,  while,  in  the  rich,  some  beautiful  specimens 
of  malachite  have  been  oldained,  and  some  large  slugs  of  native  copper. 


Koeboi’rne. 

Some  copper  workings  were  opened  a few  years  ago  a little  South  of 
Eoebourne.  They  are  situated  at  a base  of  some  low  slate  and  quartzite  hills 
on  the  edge  of  a large  flat  formed  by  one  of  the  branches  of  the  Harding 
Eiver.  These  lodes  are  chiefly  oxides  of  iron  ami  oopiier,  in  some  of  which 
gold  is  visible.  There  are  two  sets  of  lodes,  one  running  more  or  less 
North  and  South  and  dipping  East,  while  the  other  runs  East  and  West  and 

dips  North Large  ferruginous  copper  lodes  ocenr  all  over  this 

district,  some  of  wEich  carry  from  3(1  to  40  iier  cent,  of  copper  ore,  but  the 
mass  of  the  lode  stuff  is  iron.  In  some  of  the  specimens  gold  is  piainly 
visible 
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The  following  table  shows  the  production  of  copper  ore  from 
the  North-West  so  far  as  can  be  judged  l\y  the  records  of  the 
Customs  House  : — 

Prod  net  ion  of  Copper  Ore  from  the  Pilbarra 
District. 


Year.  I Ore  Exported.  Value  of  Ore. 


tons 

cwt. 

qi'S. 

£ s.  d. 

ISSIl 

2(52 

0 

0 

(not  available) 

1892 

412 

0 

0 

do. 

189.3 

50 

0 

0 

(50(5  0 0 

1894 

Nil 

189,5 

802 

0 

0 

12,8.32  0 0 

189(5 

(5 

() 

0 

100  0 0 

1897 

(54 

17 

0 

731  5 0 

1898 

280 

17 

0 

3,335  0 0 

1899 

1.404 

0 

2 

31,979  0 0 

'J'otal  . . , 

3,232 

0 

2 

48,983  5 0 

Other  Localities. 

In  the  Ivimberlev  District  some  very  hue  copper  ores  exist. 
They  are  associated  with  small  quantities  of  gold.  The  geographical 
pdsilion  of  the  deposits  is,  how^ever,  at  present,  a bar  to  their 
successful  working. 

Lodes  of  lead  and  copper  are  also  known  to  occur  in  the 
country  betw'een  Arrino  Springs  and  the  Irwin  River,  in  the 
Yandanooka  inining  district.  No  details  in  connection  with  these, 
however,  are  availalile. 

Co]j})er  also  occurs  in  the  Wougan  Hills,  disseminated’  in 
varying  (juantities  through  ordinary  quartz  reefs.  The  reefs  have 
a strike  coincident  wdth  that  of  the  enclosing  schists,  viz..  North 
ami  South.  As  a general  rule  the  C|uartz  is  of  a somewhat  white 
sugary  appearance,  which  carries  hematite,  limonite,  aziirite, 
malachite,  and  oxide  of  copper,  together  with  actinolite,  serpentine, 
and  garnets.  The  oxides  of  iron  are  disseminated  through  the 
quartz  in  the  form  of  grains  as  w-ell  as  irregular  veins  traversing 
the  quartz.  Assays  have  lieen  made  in  tlie  official  laboratoiy  of 
different  portions  of  the  (|uartz  reefs,  with  the  result  that  gold  to 
the  extent  of  Idwt.  per  ton  was  obtained,  and  copper  from  8 to 
16  ]ier  cent. 

Copper  ores  are  also  known  near  Middle  Mount  Barren,  on  the 
South  Coast,  in  the  Phillips  River  mining  district  ; but  as  no 
geological  examination  has  been  made  of  the  district,  details  as  to 
their  mode  of  occurrence  and  other  cognate  points  are  not 
available. 

The  following  tables  give  the  production  of  the  ores  of  lead 
and  cop2)er  of  the  Colony  as  well  as  that  of  [lig  lead,  as  showm  by 
the  archives  of  the  Collector  of  Customs : — 


83 


The  Production  of  Copper  Ore  in  Western  Australia. 


Year.  , 

Ore  Exported.  | 

1 

Value  of  Ore.  j 

Yeiir. 

1 

Ore  Exported.  ! 

Value  of  Ore. 

tons  cwt. 

firs.  ' 

£- 

s. 

d. 

tons  cwt.  qrs. 

j; 

R. 

d. 

1855 

2 

0 

0 

26 

0 

0 

1878 

9 

0 0 

13.i 

(1 

0 

1856 

57 

0 

0 

1,018 

0 

0 

1879 

. 

1857 

80 

0 

0 

1,920 

0 

0 

l^i80 

8 

0 0 

120 

0 

0 

1858 

433 

0 

0 

9,531 

0 

0 

1881 

1859 

941 

0 

0 

14,122 

0 

0 

1882  , 

1 

10  0 

22 

0 

0 

1860 

517 

0 

0 

8,021 

0 

0 

1883 

5 

0 0 

'i  5 

0 

0 

1861 

409 

0 

0 

6,339 

Ct 

0 

1884 

118 

0 0 

1,770 

0 

0 

1862 

783 

0 

0 

12,.536 

0 

0 

1885 

119 

10  0 

1.792 

0 

0 

1863 

760 

0 

0 

12,208 

0 

(_) 

1886 

249 

0 0 

3,735 

(t 

0 

1864 

1,076 

0 

0 

17,216 

0 

0 

1887 

23 

0 0 

345 

0 

0 

1865 

886 

0 

0 

13,290 

0 

0 

1888 

87 

10  0 

1,487 

in 

0 

1866 

337 

0 

0 

5,055 

0 

0 

1889 

112 

0 0 

1,904 

0 

0 

1867 

557 

0 

0 

8,362 

0 

0 

1890 

8 

0 0 

136 

0 

0 

1868 

83 

0 

0 

1,245 

0 

0 

1891 

262 

0 0 

4,463 

10 

0 

1869 

155 

0 

0 

2,325 

0 

0 

1892 

567 

0 0 

8,696 

0 

0 

1870 

6 

0 

0 

90 

u 

0 

1893 

50 

0 0 

606 

0 

0 

1871'1 

1894 

No  data 

to 

Nil 

1895 

826 

0 0 

12,952 

0 

0 

1872  J 

1896 

6 

6 0 

lai 

0 

0 

1873 

56 

10 

t) 

847 

0 

0 

1897 

86 

0 0 

1,033 

0 

0 

1874 

66 

10 

0 

998 

0 

0 

1898 

355 

8 0 

4,266 

0 

0 

1875 

255 

0 

0 

3,071 

0 

0 

1899 

1,991 

5 0 

41,4.52 

0 

0 

1876 

279 

0 

0 

1,185 

0 

0 

1877 

53 

10 

() 

(.) 

Total 

12,677 

9 0 

208,297  10 

0 

The  Production  of  Lead  Ore  in  W^esterii  A ustralia. 


Year. 

Ore  Exi)oided. 

Value  of  Ore.  j 

Year.  ^ 

1 

Ore  Exported. 

Value  of  Ore. 

tons  cwt.  qrs. 

i- 

S. 

d. 

tons 

cwt. 

qrs 

JL- 

S. 

d. 

1850 

5 

0 

0 

55 

f) 

0 

1S75 

2,289 

0 

0 

27.468 

() 

0 

1851d 

1.S76 

2,191 

10 

0 

26,29.8 

() 

0 

to 

Nil 

1877 

3,955 

10 

0 

47,466 

{) 

0 

1852  J 

1878 

3,617 

10 

0 

43,410 

0 

0 

18,53 

a 

4 

0 

0 

1879 

2,775 

0 

u 

33,300 

0 

0 

1854 

Nil 

1880 

1,921 

0 

0 

15,368 

0 

0 

1855 

25 

0 

0 

250 

0 

(.) 

1881 

l,4tKI 

10 

0 

11,204 

0 

0 

1856  5 

1882 

1,793 

10 

0 

14,348 

0 

0 

to  > 

Nil 

1NS3 

1,038 

0 

0 

7,266 

0 

0 

1858  ) 

1S84 

696 

0 

(.) 

4,872 

n 

0 

1859 

13 

10 

0 

135 

{) 

n 

1885 

465 

0 

0 

3.255 

0 

0 

1860 

98 

10 

0 

985 

(1 

0 

1886 

611 

0 

0 

1,277 

0 

0 

1861 

79 

0 

0 

790 

0 

0 

1887 

471 

{) 

(.» 

4,710 

i) 

0 

1862 

9 

0 

0 

90 

0 

0 

188S 

532 

0 

0 

5,320 

0 

0 

1863 

230 

0 

0 

2,300 

0 

0 

1889 

250 

0 

0 

2..500 

tl 

0 

1864 

80 

0 

0 

800 

0 

0 

1890 

213 

10 

0 

2,135 

0 

0 

1865 

703 

0 

0 

8,436 

0 

0 

1891 

25 

0 

0 

250 

0 

0 

1866 

273 

10 

0 

3,282 

0 

0 

1892 

29 

15 

0 

1,50 

n 

0 

1867 

902 

0 

0 

10,821 

0 

0 

1893 

n 

1868 

1,100 

10 

0 

13.206 

(.) 

0 

to 

Nil 

1869 

699 

10 

0 

8,394 

0 

0 

1896 

J 

, 

1870 

1,209 

U) 

0 

14,514 

0 

0 

1897 

a 

■1 

0 

0 

1871 

420 

0 

0 

5,040 

0 

0 

1898 

5 

0 

0 

33 

0 

0 

1872 

36-t 

0 

0 

4,36s 

0 

0 

1899 

16 

0 

0 

1 96 

0 

0 

1873 

965 

10 

0 

11,586 

0 

0 

' 

— - 

— 

1874 

2,143 

15 

0 

25,725 

0 

0 

Total 

33,617 

0 

0 

364,514 

0 

0 

a No  tonna^re  «-iTeii.  Declaretl  at 
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Export  of  Pig  Lead  Jrom  Western  Australia. 


Y ear.  j 

Pig  Lead  Exported- 

1 Value  of  Pig  Lead. 

tons 

cwt. 

qrs. 

£ 

S- 

d. 

18.53 

oo 

0 

0 

1,200 

0 

0 

18.54 

122 

0 

0 

2.440 

0 

0 

18.55 

133 

15 

0 

2,675 

0 

0 

185(5 

(50 

0 

0 

1.200 

0 

0 

18.57 

120 

10 

0 

2,410 

0 

0 

1858 

(51 

0 

0 

1,220 

0 

0 

1859 

24 

15 

0 

495 

0 

0 

18(50  to  18(5(5 

No  data 

18(57 

0,3 

0 

0 

50 

0 

0 

18(58  to  1874  ; 

No  data 

1.S75 

4 

5 

0 

89 

5 

0 

1870 

a 7 

0 

0 

1.55 

0 

0 

1877 

a 1 

0 

0 

15 

0 

0 

1878  to  1879 

No  data 

1880 

a 5 

0 

0 

89 

0 

0 

1881 

a 1 

0 

0 

20 

0 

0 

1882  to  188(5 

No  data 

1887 

a 6 

0 

0 

120 

0 

0 

1888 

a 2 

0 

0 

40 

0 

0 

1889  to  189(5 

No 

data 

1897 

to 

10 

0 

11 

0 

0 

1898 

No  data 

1899 

77 

0 

0 

1,077 

0 

0 

Total 

683 

15 

0 

13,306 

5 

0 

a No  touuage  given.  Estimated. 

b No  tonnage  given.  Six  packages  estimated  at  10  cwts. 


CHAPTER.  VI. 


TIN. 

General. — Greenbushes,  Pilbarra,  and  Kimberley. 

Tin  lias  been  discovered  in  three  widely-separated  localities  in 
the  Colony,  viz.,  at  the  heads  of  the  Bow  and  the  Lennard  Eivers, 
in  the  Kindierley  District ; at  Brockman’s  Soak  and  the  Western 
Shaw,  in  the  Pilliarra  District ; and  at  Greenbushes,  in  the  Soutli- 
Western  jiortion  of  the  Colony.  Mining-  operations  have  been  most 
active  at  Greenlmslies;  a little  has  lieen  done  at  Pilliarra  but,  so  far 
as  official  information  goes,  no  prospecting  seems  to  have  been 
carried  out 

Greenhushes. — The  discovery  of  tin  at  Greenbushes  would  seem 
to  have  been  due  to  the  researches  of  the  late  Mr.  C.  T.  Hardman, 
a former  Government  Geologist.  This  gentleman,  while  engaged 
upon  official  duties  in  the  Blackwood  District,  was  accompanied  by 
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a Mr.  Stiutoii,  to  whom  Mr.  Hardman  suggested  the  probable 
occurrence  of  tin-bearing  deposits.  Having  this  in  mind,  Mr.  Stiiitou, 
at  the  conclusion  of  the  journey,  returned  to  Greenbushes,  and  after 
a time  eventually  discovered  the  rich  stream  deposits  worked  by  a 
Bunbury  syndicate. 

The  Greenbushes  Tinfield,  as  defined  l)y  the  authorities,  is 
situated  on  the  comparatively  lofty  tableland  drained  by  the  heads 
of  Norilup  and  Hester’s  Brook.  The  highest  point  of  this  table- 
land is  900ft.  above  sea  level,  and  is  crtjssed  by  the  main  road  from 
Bridgetown  to  Donnvbrook. 

The  surface  of  this  tableland  is  hilly  and  lirokeii,  but  to  the 
South-Westward  the  creeks  open  out  into  large  swampy  fiats,  which 
are  drained  by  steep  rocky  channels  into  the  Blackwood  River.  The 
field  is  connected  with  the  main  railway  system  of  the  Colony. 

The  salient  geological  features  have  been  described  by  Mr. 
H.  P.  Woodward  in  1891,  who  wrote  that  “ the  formation  of 
the  district  consisted  for  the  most  jiai't  of  crystalline  rocks  (of  the 
age  of  which  the  district  affords  no  clue),  alluvial  deposits,  and  the 
ferruginous  conglomerate,  ■which  covmrs  by  far  the  larger  portion  of 
the  tinfield.”  The  crystalline  rocks  consist  chiefly  of  gneissose  and 
granitic  rocks,  intersected  by  dykes  of  diorite,  tourmaline  granite, 
and  schorl-rock.  All  the  rocks  have  a general  North  and  South 
strike.  The  area  ■which  these  rocks  occupy  on  the  surface  can  be 
seen  on  the  small  scale-map  herewith. 

The  tin  deposits  of  Greenbushes  fall  naturally  into  two  distinct 
categories : — 

Superficial  Deposits  : 

(a.)  Alluvial  deposits. 

(b.)  Residuary  sands,  gravels,  etc. 

Dej)osits  in  Country  Rock  : 

(c.)  Tin-bearing  granite. 

(d.)  Tin-bearing  dykes. 

(a.)  AUuvial  Deposits. — These  are  found  flanking  the  course  of 
all  the  existing  watercourses ; their  extent  has  been  accurately 
delineated  upon  the  geological  map  Plate  II.,  from  ■\vhich  it  can  be 
readily  seen  that  they  do  not  cover  a relatively  large  area.  The 
alluviums  do  not  attain  any  very  great  thickness,  but  a fairly  large 
proportion  of  tin  has  been  derived  from  these  deposits.  The  whole 
of  these  modern  alluviums  are  not  tin-Iiearing  ; the  richest  seems  to 
be  that  formed  by  Sjjring  Gully  and  its  tributaries.  A great  deal 
of  work  has  l)een  accomplished  in  Spring  Gully,  and  more 
especially  on  the  tributaries  entering  it  on  the  North.  The  de])osit 
in  Spring  Gully  consists  of  t^^vo  distinct  portions : — 

(i.)  An  upper,  or  “free  dirt,”  i.e.,  loose  gravel;  and 
(2.)  A lower,  stiff,  “clayey  <lirt,’'  containing  irregular  bands  of 
detrital  tin.  » 

The  free  dirt,  ■which  v^aried  from  one  to  three  feet  in  thickness 
and  about  18  to  20  yards  in  width,  proved  exceptionally  rich  in  tin. 
The  physical  character  of  some  of  the  tin  shows  that  it  can  only 
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have  been  released  from  the  parent  rook  in  close  proximity  to  where 
it  is  at  present  found.  No  small  portion  of  it  has  been  derived 
from  the  ilenndation  of  the  granite  belt,  reticidated  with  tin-bearing 
veins,  which  crosses  Spring  Gidly  fi’oni  North  to  South. 

An  older  alluvium  is  exjtosed  in  what  is  known  as  Elliot’s  Gully, 
a tril)utary  of  the  Bunbiiry,  and  has  been  extensively  worked  at 
ilift'erent  times.  The  “wash  ” lies  at  50  feet  from  the  surface.  The 
wash  is  a very  coarse  conglomerate,  with  a very  large  proportion  of 
dat-sided  l)Oulders,  cemented  together  in  part  with  oxide  of  iron. 
The  congdomerate  or  cement,  which  has  an  average  thickness  of  about 
two  feet,  shows  tin  freely.  Directly  overlying  the  cemented  wash 
is  a fairly  extensive  deposit  of  white,  gritty  sand,  which  contains  a 
relatively  large  proportion  of  detrital  toiuanaline.  The  floor  upon 
which  the  deposit  rests  consists  of  vertical  decomposed  clay-slates, 
which  strike  South-East  and  North-West. 

[h.)  Besirhiarji  Sand.--.  Gravels,  etc. — In  addition  to  the  alluvial 
deiiosits,  by  far  the  larger  i)ortiou  of  the  field  is  covered  with  a 
mantle  of  very  variable  thickness  of  sands,  gravel,  and  conglomerate. 
These  deposits  are  not  of  an  alluvial  character,  but  owe  their  origin 
to  the  decomposition  in  situ  of  the  underlying  rocks.  The  sands 
unite  in  giving  what  is  practically  a uniform  section,  which  consists 
of  from  two  to  three  feet  of  peaty  soil,  succeeded  by  a very  variable 
thickness  of  white,  gritty  sand,  <-arrying  varying  proportions  of 
mica,  tourmaline,  and  occasionally  tin.  These  sands  result  from  the 
residual  decomposition  of  a granitic  rock,  which  may  or  may  not 
be  reticulated  with  tin-bearing  veins. 

One  of  the  most  noticealile  features  in  the  structural  geology 
of  Greenbushes  is  the  ferruginous  conglomerate  and  gravel,  the 
position  of  which  has  been  accurately  delineated  upon  the  geological 
map  attached.  In  its  mode  of  occurrence  the  conglomerate  presents 
one  important  feature,  viz.,  that  it  does  not  form  a horizontal  table- 
land. but  occurs  at  different  elevations,  and  seems  to  have  adapted 
itself  to  the  original  contour  of  the  ground  upon  which  it  originated. 
The  conglomerate  covei’ed  a much  larger  area  than  it  at  present 
i.iccupies,  and  denudation  has  gone  on  to  a large  extent  since  it 
formed  part  of  one  continuous  fonnation.  The  thickness  of  the 
conglomerate  is  nowhere  very  great,  o])erations  having  shown 
that  it  rarely,  if  ever,  exc.-eeds  'id  feet.  The  conglomerate  is  not  of 
sedimentary  origin,  but  has  apparently  been  formed  I w the  alteration 
in  situ,  and  subse(pient  cementation  of  the  underlying  rocks.  In 
some  portions  of  the  held  tliis  conglomerate  (as  is  only  to  be 
expected  from  its  mode  of  origin ) carries  a certain  quantity  of  tin. 
The  ore.  however,  is  not  evenly  distributed  throughout,  but  seems 
to  be  concentrate<l  in  certain  compai’atively  isolated  patches.  The 
tin  from  this  cmiglomerate  cannot  be  extracted  by  the  ordinary 
]>rocess  of  washing  without  milling.  Like  allurtal  deposits,  these 
residuary  gravels  and  conglomerates  ai’c  evanescent,  and  can  be 
exhausted. 

Both  the  modern  alluviums  and  the  residuary  sands,  gravels, 
and  couglomerates  have  yielded  lyv  far  the  greater  portion  of  the 
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tiu  turned  out  from  Greeubuslies.  It  by  no  means  follows  that  the 
richuess  of  these  is  proof  of  exceptionally  rich  lodes  or  veins 
beneath;  for,  owing  to  the  extreme  difficulty  with  which  certain 
minerals  are  acted  upon  by  atmospheric  agencies,  they  often  remain 
to  gTadually  accumulate  in  much  greater  quantity  than  existed  in 
the  parent  rock.  It  is  to  this  natural  process  of  concentration  that 
the  richness  of  the  superficial  accumulations  of  Greenlmshes  is  due. 

(c.)  Tin-bearing  Granite. — The  tin-bearing  granite  consists  of 
a granite  passing  in  places  into  a foliated  ami  liighly-micaceous 
granite,  with  little  or  no  felspar.  This  granite  (greiseii)  contains 
tin,  tourmaline,  zircon,  garnet,  etc.,  as  accessory  constituents.  In 
some  parts  of  the  field  the  tourmaline  occurs  in  such  quantity  in 
the  gneiss  as  to  give  a distinctive  character  to  the  rock,  and  would 
be  better  described  as  a tourmaline  gneiss.  Some  specimens  of 
this  highly  micaceous  rock  from  Caporn’s  Deep  Shaft,  now  known 
as  the  Cornwall,  yielded  on  assay  in  the  official  laboratory  tin  to 
the  extent  of  I' 79  parts  per  hundred.  A "tin  floor”  has  been 
worked  at  the  head  of  Spring  Gully  on  an  old  lease  (82  244),  at  a 
depth  of  16  feet  from  the  surface.  The  floor,  a tin  vein,  was  found 
underlying  at  a low  angle  to  the  North-West.  The  vein  had  Iieen 
followed  for  about  40  feet  to  the  rise,  i.e.,  South-East.  The  tin, 
which  is  associated  with  tourmaline,  quartz,  ami  a little  mica,  is 
confined  to  a zone  of  about  one  foot  in  thickness.  The  country  rock 
is  a decomposing  granite.  On  the  Southern  bank  of  Bunbury 
Gully,  not  far  from  its  head,  another  well-marked  "tiu  floor”  has 
been  worked  at  a depth  of  about  30  feet  from  the  surface.  The 
"floor”  underlies  at  a low  angle  to  the  West.  The  material  form- 
ing the  floor,  locally  spoken  of  as  " wash,”  is  about  2 feet  6 inches 
in  thickness,  and  consists  of  mica,  quartz,  a little  tourmaline  and 
tin.  The  deposit  occurs  within  the  zone  of  decomposition  of  the 
tin-bearing  granite. 

The  tin-bearing  granite  occupies  a definite  and  fairly  well- 
defined  belt,  trending  approximately  North-West  and  South-East 
from  Hester’s  Troughs,  Bunbury  Gull_\ . across  the  heads  of 
Dumpling  Gully,  and  a little  to  the  East  of  Horan’s  claim  ; it 
includes  Bishop  Gibney’s  ground,  the  heads  (tf  Spring  Gully  and 
Cowan  Brook.  This  direction  coincides  with  that  along  which  lines 
of  weakness  have  been  produced  by  earth  movements  of  consider- 
able intensity;  it  is  along  these  fractures  that  mineral-bearing 
solutions  have  penetrated  and  depositeil  the  tin.  This  granite  has 
been  reticulated  Iw  a number  of  tin-bearing  veins,  forming  a st(rck- 
work,  and  many  have  already  been  wijrked  in  the  zone  of  sm-face 
decomposition  as  alluvial  deposits.  This  area  is  not,  however, 
coterminous  with  the  legal  boundaries  of  the  field  ; the  continuation 
of  the  tin-bearing  Irelt  shoidd  be  looked  for  in  both  a North  and 
South  direction.  The  presence  of  the  ubiquitous  conglomerate, 
however,  would  render  pu’ospiecting  on  the  North  most  difficult.  The 
best  localities  to  search  for  further  deposits  would  be  along  lines  of 
greatest  erosion,  and  that  is  in  the  vicinity  of  the  present  water- 
courses. 
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(d.)  Tin-hearing  Dijl'es. — These  occur  in  several  parts  of  the 
field.  One  of  the  most  typical  occurs  on  the  Eastern  side  of  the 
main  Bridgetown  Road,  upon  wliat  was  originally  M.L.  82/76.  A 
shaft  had  been  }>ut  down  to  a shallow  depth  upon  a tourmaline- 
bearing  dyke,  which  was  met  with  l)eneath  the  ccmglomerate  at  a 
depth  of  al)out  5 feet  below  the  surface.  Tlie  conglomerate  con- 
tains detrital  tourmaline,  which  led  to  the  discovery  of  the  dyke. 
As  exposed  in  the  workings,  the  wfidth  of  the  dyke  is  about  2 feet 
6 inches,  having  a general  North-Westerly  strike,  with  an  underlie 
to  the  South-West  at  an  angle  of  70°.  The  totirmaline  is  enclosed 
in  a ferruginous  clayey  matrix,  which  contains  occasional  patches  of 
(ptartzose  material ; the  dyke  may  be  a tourmaline-bearing  peg- 
matite. The  rock  contains  a small  quantity  of  very  angidar  tin, 
associated  with  large  ipiantities  of  titanium.  The  tourmaline  itself 
carries  in  parts  apjjreciable  q^iantities  of  tin.  An  assay  of  a care- 
fully-selected  sample,  believed  to  be  characteristic  of  the  whole 
dyke,  yielded  in  the  official  lai»oratory  l'y7  parts  per  hundred  of 
metallic  tin.  There  are  several  other  parallel  dykes  throughout  the 
field,  but,  so  fai-,  they  have  not  been  very  much  exploited,  and 
do  n(.)t  a])pear  to  be  very  rich. 

Whatever  dmil)t  there  may  have  been  as  to  the  occurrence  of 
ore  deposits,  other  than  supejficial  accunnilations,  has  been  definitely 
set  at  rest.  The  ore  bodies  are  not  lodes  within  the  strict  meaning 
of  the  term,  but  are  merely  a network  of  irregular  tin-bearing  veins, 
distributed  over  a fairly  well-defined  area.  Such  deposits,  which  owe 
their  origin  to  deep-seated  sources,  are  as  likely  to  l)e  as  jieruianent 
as  anything  in  the  nature  of  such  ever  can  l)e.  It,  however,  by 
no  means  followcs  from  this  that  any  individual  vein  can  be  followed 
laterally  or  vertically  for  any  great  distance,  but  each  vein  will  give 
}ilace  to  another,  and  so  on. 

Owing  to  the  extremely  low  assay  values  of  many  consignments 
of  what  seemed  to  lie  perfectly  clean  tin  ore,  which  has  been  shipped 
from  the  district,  attention  has  Iieen  naturally  directed  to  the 
mineralogical  characteristics  of  the  ore.  It  was  found  that  asso- 
ciated with  the  tin  was  a mineral  of  about  the  same  specific  gravity 
as  cassiterite,  rendoiiig  it  almost  im])0ssible  to  separate  the  two 
mechanically.  These  investigations  confirmed  those  made  by  Mr.  G. 
A.  Goyder,  the  Government  Analysl  of  South  Australia,  in  1893, 
whose  analysis  showed  t he  foreign  mineral  to  be  essentially  a tantalate 
of  antimony,  of  the  following  composition  : — 


Tantalic  Oxide.  Ta^  0- 

. 5113 

Niolhc  Oxide,  Nlq  "Oj  ... 

7-56 

Antimony  Trioxide.  Sb^  O-  . 

. 40-23 

Bismuth  Trioxide.  Bi^  6o 

•82 

Nickel  Protoxide,  Ni  O.  .. 

•08 

99 ’82 

Specific  gravity  ... 

7-37 
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A complete  analysis  of  mavketal)le  or 


made  in  the  De]iart mental  Lah 


assaying  low 


in  tin  was 


iratory 


with  tlie  followino-  result : 


Loss  on  ignition  ...  ...  ...  ...  '22 

Tin  Dioxide,  Sn  O.T  . ...  ...  ■ 53T4 

Titanic  Oxide,  Ti  . ..  . •••  '67 

Silica.  Si  0.1  ...  . ■ . . ■ 1 't*! 

Ferric  Oxide  Fco  O3  ...  . . . . 4'11 

Alumina,  Ah,  O.,  ...  ...  ...  ...  ‘42 

Manganese  Protoxide,  Mil  O ...  ...  ...  1'61 

Lime,  Ca  0 ...  ...  . . . '89 

Magnesia,  Mg  O ...  ...  ...  ...  '39 

Antimony  Trioxide,  Shn  Oo  ...  ...  16T3 

Bismuth  Trioxide,  Bi.,  6.,  ...  Trace 

Tantalic  Oxide,  Ta.  0^  ■ ^ 85 

Niobic  Oxide.  Nbo  O5  ...  ...  . . ...  3'56 
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Metallic  Tin  41-80 

Owing  to  the  fact  that  Antimony  Oxide  tends  to  form  an 
extremely  impure  tin  alloy,  a considerable  loss  of  tin  might  result 
in  refining.  Doubtless  this  drawback  can  be  oi'ercome  when  the 
properties  of  the  mineral  ( stibio-tantalite)  have  been  properly 
investigated.  The  occurrence  of  this  mineral  may-  be  held  to  explain 
why  some  of  the  returns  to  the  vend<.>rs  of  tin  ore  have  fluctuated 
so  considerably. 

Since  the  vear  1891.  mining  has  been  carried  out  in  somewhat 
•lesultoiw  fashion,  and,  considering  all  things,  a fair  quantity  of  tin 
has  been  raised,  as  disclosed  by  the  records  kept  in  H.M.  Customs 
House.  These  figures  until  (juite  recently  were  the  only  data 
available  for  arriving  at  the  yield  of  the  Greeubushes  Tinfield, 
which  is  shown  in  the  following  tal>le ; — 


Export  of  Tin  Ore  from  the  Oreenhnsheff  Tinfietcl. 


Year. 

Ore  exported,  j 

Estimated  Value.  1 

Keinarks. 

tousc%s'ts. 

qrs. 

S. 

a. 

1891 

2U4  0 

0 

10,300 

0 

0 

The  Mining  Eegistrar  at  Green- 

1892 

2().5  9 

3 

13,843 

0 

0 

bushes  reports  : — “ Of  previous 

189:i 

171  10 

0 

7,664 

0 

0 

years  there  is  no  record  either 

1894 

371  5 

0 

14.325 

0 

0 

at  Bnnbury  or  Fremantle,  and 

189.0 

277  3 

0 

9,703 

0 

0 

I believe  the  amount  to  he 

1896 

137  0 

0 

4,338 

0 

0 

ineonsi  derahle.” 

1897 

9,5  11 

0 

3,275 

0 

0 

1898 

68  2 

3 

2,760 

0 

0 

1899 

278  8 

1 

21,138 

0 

0 

Total 

1,868  11 

3 

1 87,346 

0 

0 
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Pilharrn. — “Tin  has  also  been  found  in  the  alluvial  woi’kings 
at  Pilbarra  ....  A very  rich  deposit  of  coarse  stream 
tin  occx^rs  near  Messrs.  Cl.  A J.  Withnell’s  station  on  the  Shaw, 
which  assayed  71  per  cent,  of  metallic  tin  . . . . ” * 

No  geological  examination  of  the  district  having  been  made, 
no  further  information  is  availatde. 

Tin  has  also  Ixeen  worked  in  1899  on  the  Coongan  Kiver,  about 
lO  miles  Soxith  of  Marble  Bar.  The  country  is  said  to  be  very 
favourable  for  the  occurrence  of  tin  deposits. 

The  following'  table  gives  the  yield  of  the  Pilbarra  District,  so 
far  as  can  be  judged  by  the  Customs  records; — 


Export  of  Tin  Ore  from  Pilbarra. 


Year. 

Ore  exported. 

Kstimated  Value. 

Remarks. 

Tons  cwt.  (irs. 

k 

S. 

d. 

1893 

56 

<) 

0 

3,470 

0 

0 

1894 

19 

0 

0 

949 

0 

0 

1895  1 

0 

0 

0 

0 

0 

0 

1898  j 

1899 

29 

11 

0 

2,025 

0 

0 

Total 

105 

0 

0 

6,444 

0 

0 

Kimberley. 

Oxide  of  Tin 

is 

known  to  occui 

in  the  gravels  at  the  heads  of 

the  Bov 

and  the  Lennard  Rivers,  Imt 

no  details  are  available. 

The  table 

lielow 

gives  the  export 

of  tin  ore  from  the  Colony. 

The 

7 

‘ 

1 

Western  Australia. 

Year. 

Tin  Ore  ex- 
ported. 

Estimated 

Value. 

Remarks. 

tons  cwt.  qrs. 

£ 

s. 

d. 

1889 

5 

0 

Of 

300 

0 

0 

t The  Collector  of  Customs  reports  : 

1890 

G7 

10 

Of 

5,400 

0 

0 

— “ In  all  probability  the  pro- 

1891 

204 

0 

0 

10,300 

0 

0 

duce  of  the  Greenbushes  Tin- 

1892 

265 

9 

3 

13,843 

0 

0 

field.” 

1893 

227 

19 

0 

11,134 

0 

0 

1894 

390 

5 

0 

15,274 

0 

0 

1895 

277 

3 

0 

9,703 

0 

0 

1899 

137 

5 

0 

4,338 

0 

0 

1897 

95 

11 

0 

3,275 

0 

0 

1898 

68 

2 

3 

2,760 

0 

0 

1899 

307 

19 

1 

23,163 

0 

0 

Total 

2,046 

4 

3 

99,490 

0 

0 

H.  P.  Woodward.  Loc.  Cit. 
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CHAPTER  VII. 


IRON  ORES. 


General. — Analyses  of  Western  Australian  Iron  Ores — 
Kimberley,  Horseshoe  Range,  Weld  Range,  Mount 
Narryer  Range,  Mount  Taylor,  Mount  Hale,  Mount 
Gould,  Coolgardie,  Coates’  Siding  and  ]Mount  Baker, 
Greenbushes,  Wongan  Hills.  3Ieteoric  Irons — Pro- 
duction OF  Iron  Ore. 


The  ores  of  iron  are  extrenielv  widely  distrihiiteil  throiigliont 
Western  Australia,  yet,  with  one  or  two  exceptions,  the  ai-ea  in 
which  the  exploitation  of  such  deposits  is  actively  ju’osecuted  is 
very  limited ; a condition  of  affairs  for  which  the  distance  from 
market,  and  the  comparatively  loiv  }>rice  at  whidi  iron  can  be  landed 
in  the  Colony,  may  be  held  accoiintalile.  Some  of  the  richest  and 
most  extensive  iron  deposits  are  absolutely  valueless,  owing  to  their 
geographical  jtosition ; a condition  of  affairs  which  increased 
facilities  for  transport  might  rectify. 

The  iron  deposits  of  the  Colony,  so  far  as  our  present  knowledge 
is  coneerned,  can  be  broadly  separated  into  two  main  divisions — a 
grouping  which  is  based  in  part  upon  their  chemical  composition, 
and  in  part  upon  their  moile  of  occurrence: — 

(a.)  The  ores  associated  with  the  crystalline  schists  and 
other  allied  rocks;  ami 

(b.)  The  superficial  deposits  of  linionite  which  occupy  such 
extensive  areas  in  many  jiarts  of  the  Colony,  and  for 
which  the  Indian  term  Laterite  Ore,  or  the  Roche 
a Ravets  of  French  Guiana  (with  which  the  deposits 
are  comparable)  would  be  a]»pro]iriate. 
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The  foIloAving  table  shows  the  results  of  the  analyses  of  certain 
of  the  iron  ores  of  the  Colony,  as  made  in  the  Departmental 
La.boratory ; — 


Table  of  Analyses  of  Western  Australian  Iron  Ores. 


Analysis. 

Natui’e  of  Ore. 

Locality. 

Metallic 
Iron 
per  cent. 

Other  Determinations, 

Concretionarv  Ironstone 

Mt.  Baker 

ol-33 

Manganese  monoxide 

(Laterite) 

Do 

Do. 

5()'54 

trace  ; silica,  4-44° .'o 
Manganese  monoxide 

Do 

Darling  Range 

34-73 

trace  ; silica,  5-49°  ^ 
Manganese  monoxide 

Do 

Do. 

45'00 

nil ; silica,  19-44° 
Manganese  monoxide 

Do.  

Do. 

41-60 

trace;  silica,  9-88° 
Manganese  monoxide 

Do 

Do. 

59-63 

trace;  silica, ll-33°;(, 
Manganese  Monoxide 

Do 

Do. 

66-96 

0-35°/(, ; silica.  I'oO”/^ 
Silica,  2-21%. 

Magnetite 

Collie  District 

64-48 

Turgite  (Laterite) 

Greenbushes  . . . 

62-47 

Argillaceous  Ironstone 

Wiluna 

35 '5 

( Lodestuff ) 

Hematite  ... 

4 miles  N.-W.  of 

63-7 

Do 

Munara  Gully, 
Murchison  G.F. 
Bardoc  (G.M.L. 

55*5 

Concretionary  Ironstone 

2534) 

Menzies 

28-2 

(Laterite) 

Limonite  ... 

Mt.  Jackson  ... 

53-0 

Siliceous  Hematite 

Mt.  Narryer  ... 

56-7 

Hematite... 

Mt.  Hale 

65-8 

Clay  Ironstone  (Laterite) 

C o 0 1 g a r d i e 

25-13 

(G.M.L.  2843) 

Kimberley  .—  The  sandstones  of  the  Upper  Carboniferous 
Series  of  Kiinberley  abound  in  nodular  and  spheroidal  masses  of 
hematite.  Spheroids  fully  6ft.  in  diameter  have  been  noticed  at 
Duke’s  Dome,  to  the  South  of  the  Fitzroy  River.  “ Some  of 
these  nodules,  whether  of  the  size  just  mentioned,  or  only  a few' 
inches  in  diameter,  consist  of  a nucleus  of  sandstone  coated 
with  a more  or  less  pure  hematite.  Sometimes  the  sandy 
interstice  is  quite  soft,  and  then  on  breaking  the  specimens  this 
falls  out,  and  the  result  is  a hollow  shell.  But  moi’e  often  the  iron 
deposit  adheres  closely  to  a firm  nucleus  of  grit.  The  ironstones 
are  often  a black  carbon  colour,  due  to  the  presence  of  magnetic 
iron  sand.  When  the  rock  is  powdered,  this  can  easily  be  extracted 
by  means  of  a magnet.  Commercially  these  iron  ores  are  of  no 
value,  as  in  general  the  amount  of  metallic  iron  is  low,  and  even  if 
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they  were  of  the  best  quality  they  would  hardly  pay  for  the  labour 
of  extraetiug  them  from  the  rock.”  * Thick  veins  of  iron  ore 
have  been  noticed  in  the  limestones  of  the  Rough  Range,  and  in 
the  sandstones  to  the  East  of  the  Mount  Elder  Range. 

“ The  quantity  of  iron  disseminated  throughout  the  various 
rock  formations  of  Kimberley  is  something  enormous,  and  the 
deposits  often  assume  most  fantastic  foims;  thus,  to  the  South 
of  the  Grant  Ranges,  near  the  Fitzroy  River,  there  are  low  hills 
of  carboniferous  sandstone ; on  the  surface  of  which  rock,  and  on 
the  lower  grouini  are  strewn  quantities  of  large  pieces  of  rusty 
ironstone,  exhibiting  a gi’eat  variety  of  artificial  looking  structure. 
Some  of  these  specimens  show  on  the  surface  most  intricately 
folded  and  twisted  jiatterns.  while  others  resemble  the  metal 
framework  of  a lattice  chui’ch  window.”  f 

Horseshoe  llanye. — The  Horseshoe  Range,  which  is  virtually  a 
combination  of  that  low  line  of  hills  extending  from  the  township 
of  Peak  Hill,  is  composed  of  hematite-bearing  quartzites,  of  the 
type,described  below,  which  dip  at  a high  angle  to  the  West.  The 
outcrop  of  the  iron-bearing  series  forms  the  most  consjiicuous 
feature  in  the  ranye,  and  is  visible  for  great  distances.  These  beds 
are  of  interest,  in  that  some  of  them  liave  proved  to  be  highly 
auriferous. 

Weld  Range. — In  the  Weld  Range,  at  the  head  of  the  Roderick 
River,  is  the  celebrated  Wilgie  Myab,  said  to  be  probably  one  of 
the  richest  iron  lodes  in  the  world.  The  deposit  consists  “almost 
entii-ely  of  hematite,  which,  at  the  surface,  and  in  the  cavities, 
assumes  the  botryoidal  form,  which  has  given  rise  to  the  idea  that  it 
is  a lava  flood.  It  is  situated  on  the  East  side  of  the  Weld  Range, 
and  jams  East  and  West  dipping  North,  following  the  main  strike  of 
the  rock.  In  these  lodes  there  are  soft  hands,  often  clayey.  These 
the  kangaroos  scratch  out,  forming  caves,  and  it  is  probably  in  this 
way  that  the  natives  first  made  the  discovery  that  this  lode  could 
be  easily  worked  liy  following  these  beds.  It  has  now  been  opened  up 
as  a huge  pit  or  quarry,  to  a depth  of  about  100  feet.  This  is  entered 
near  the  top  of  a hill  (about  70  or  80  feet  above  the  plain  ) by  a hole 
about  50  feet  across  ; then  a steep  descent  commences  over  the  talus 
in  a South-Easterly  direction.  At  the  bottom  it  spreads  out  to 
about  50  yards  wide,  with  the  roof  some  50  feet  above,  and  nume- 
rous cave-like  galleries  running  into  the  face  in  all  directions. 
“ The  Wilgie  is  worked  by  cutting  round  a mass  of  it,  then 
wedging  it  off.  This  work,  though  very  primitive,  is  veiw  interest- 
ing, as  the  natives  work  with  their  wooden  tools  much  in  the  same 
way  that  the  ancient  miners  did  in  Great  Britain  with  stone 
hammers.  There  are  also  rude  attempts  at  staging,  to  allow  the 
miners  to  work  up  into  the  roof,  when  veins  of  sufficiently  good 
quality  run  that  way.  “ In  contemplating  this  })it  one  is  struck  by 

* The  Geoloji-y  of  the  Kimberley  District,  ‘Western  Australia  : E.  T.  Hardman,  Perth  ; 
By  Authority  : 1884  ; p.  9. 

+ On  the  Geology  of  the  Kimberley  District,  Western  Australia;  E.  T.  Har<inian, 
Perth  ; By  Authoiity  : 18s5  ; pp.  3.3-34. 
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the  vastness  of  the  work,  and  when  we  consider  the  small  quantity 
of  Wilg-ie  that  can  he  required,  it  must  have  been  worked  for 
centuries.  Of  course  it  was  worked  on  a much  larger  scale 
before  the  wdiite  invasion  of  Western  Australia,  and  was  probably 
traded  great  distances.  As  far  as  the  lode  itself  is  concerned  it 
is  most  magnificent  iron  ore,  and  considering  its  size  will,  without 
doubt,  be  of  great  value  in  the  future.”* 

Mo  nnt  Narrijer  Ravye. — Tlie  ’'outcrop  of  a bed  of  ironstone 
forms  a cons])icuous  feature  on  the  surface  at  the  foot  of  the  Mount 
Narryer  Range.  The  bed  is  vertical;  it  trends  ISTorth-lSIorth- East, 
attains  a thickness  of  eiglit  or  nine  feet,  and  rises  about  two  feet 
above  the  ground.  Similar  beds  of  ironstone  occur  in  other  por- 
tions of  the  range ; they  are  interbedded  with  and  can  sometimes 
be  seen  replacing  (piartz  schists.  An  assay  of  one  of  these 
hematite-l)earing  schists  (338)  from  Mount  Narryer,  in  the 
Survey  laboratory,  yielded  8TU3  per  cent,  of  feiric  oxide. 

Moiitif  Trty?or.-  That  sigmoid-shajjed  range  of  hills  on  the 
West  of  the  Murchison  River,  of  which  Mounts  Taylor,  Hale, 
Matthew.  Yarrameedie,  and  Erawandoo  form  the  most  prominent 
summits,  is  pardicularly  ])rolific  in  iron-bearing  schists.  Just  under 
the  summit  of  Mount  Hale,  the  (piartzite  is  rejdaced  by  an  enormous 
bed  of  hematite,  several  huge  monoliths  of  which  stand  out  prom- 
inently on  the  range.  The  trend  of  this  hematite  can  be  followed 
by  the  eye  along  the  range  pist  to  the  South  of  the  summit  of 
Mount  Matthew.  An  assay  of  a.  sample  (,>f  this  bed  yielded  the 
folkiwing  com]>osition  : -- 

Ferric  Oxide,  Fe.^0,,  ...  ...  94'05"/„ 

Ferrous  Oxiile,  Fe  O ...  ...  tk97'’4 

Moai/t  Hale. — The  summit  of  Mount  Hale  is  formed  of  con- 
torted ({uartzites  or  quartz  schists,  with  bands  of  hematite,  which 
occur  in  lenticular  masses;  some  l)ands  are  often  as  thin  as  a sheet 
of  ]»a].)er,  whilst  others  gradually  widen  out  to  enormous  dimensions. 
One  band  measured  70  feet  across,  and  '.mtcropped  for  over  a 
quarter  of  a mile,  but  varied  in  thickness  in  different  paids.  There 
were  similar  Ijands  to  it,  and  equally  persistent  along  the  strike. 

Moinif  GoakJ.— The  massif  of  Mount  Gould  lies  to  the  North  of 
M(  (unt  Matthew.  Its  flanks  and  summit  are  composed  of  iron- 
bearing schists.  One  conspicuous  band  forms  the  summit  of  Mount 
Gould.  The  hematite  occurs  in  what  may  be  aptly  described  as  a 
modified  laccolite  form. 

CoohjarcUe. — In  the  cour.se  of  the  Geological  Survey  of  Cool- 
gardie  it  has  been  found  t that  semi-detached  ]>atches  of  ironstone 
gravel,  trending  generally  North  and  South,  lie  at  a somewhat 
uniform  level  between  1,38(.)  and  1,460  feet  al)0ve  sea  level.  The 
dissemination  of  the  ferruginous  matter  derived  from  these  iron- 
stone beds  is  accountable  for  the  red  colour  of  the  alluvium  and  other 

* Tlie  Murchison  Goldfield.  H.  P.  Woodward,  Perth;  By  Authority  : 1893  ; pp.  20,  21. 

+ The  Geology  of  the  Coolgardie  Goldfield.  Torrinadon  Blatcliford.  Bulletin  No.  3, 
Perth  ; By  Authority : 1899  ; pp.  35-36. 


superficial  accumulations  l;)y  which  the  deposits  are  surrounded. 
These  ir'oustoiie  ^-raTel  beds  vary  from  a few  inches  u])  to  15  feet 
in  thickness.  The  ferruginous  clays  have  been  altered  in  .^itn  into 
ironstone  nodules,  which  pass  upwards  into  hard  ironstone  pebbles, 
these  latter  have  in  places  been  cemented  togethej',  forming 
compact  pure  ironstone.  An  analysis  of  a fairly  tyjncal  samjde, 
from  near  Retribution  Gold  Mining  Lease  2483.  yielded,  in  the 
official  laboratory,  the  following  percentage  composition; — Ferric 
Oxide  32'25,  Ferrous  Oxide  OO'Sl,  which  is  equivalent  to  25'07  per 
cent,  of  metallic  iron.  It  is  interesting  to  note  that  some  of  these 
gravels  yielded  ou  assay  from  3 to  8dwts.  of  gold  per  ton. 

Gortte.s-’  Siding  and  Mount  Baker. — In  these  localities,  which 
are  about  40  miles  from  Perth,  there  is  a very  large  area  of  a 
ferruginous  conglomerate,  which  analyses  have  shown  to  contain  an 
average  of  about  12  j^er  cent,  of  iron.  The  surface  of  the  ground 
occupied  by  the  conglomerate  is  generally  covered  with  a glazed 
crust  of  limonite  (hydrated  oxide  of  iron)  of  a redilish-browu  hue. 
A freshly  broken  surface  shows  the  rock  to  be  mottled  with 
different  shades  of  brown  or  yellow,  and  sometimes  red.  Some 
varieties  occur  in  the  form  of  pisolitic  nodules  of  small  size,  and  in 
other  cases  there  are  irregular  cavities  between  eacli  individual 
nodule.  Exceptional  portions  of  the  roi-k  are  brecciated,  and 
contain  angular  fragments  of  limonite,  in  a ferruginous  clayey 
matrix.  The  area  which  the  deposit  covers  is  extensiv'e ; the 
character  of  the  conglomerate  is  virtually  the  same  throughout, 
but  in  t)ne  or  tw'o  pdaces  what  may  be  called  the  ironstone-breccia 
fomr  occurs,  but  it  appears  to  be  merely  local.  The  thickness  of 
the  deposit  has  so  far  not  been  pDrov'ed ; one  excavation  due  North 
of  the  railway  line  has  penetrated  the  conglomerate  to  a dep:)th  of 
10  feet  without  reaching  the  underlying  rocks.  An  analysis  of 
what  may  be  termed  an  average  sample  of  the  ore  yielded  only  12-1 
per  cent,  of  iron,  wdiilst  an  exceptional  portion  returned  44' 2 pier 
cent,  of  metallic  iron. 

Greenhn.sheft. — About  two  thousand  tons  of  limonite  (laterite 
ore)  have  been  raised  from  a deposit  occurring  on  the  North  of  the 
railway  station,  and  it  has  been  used  for  Huxing  p)urpioses  at  the 
Fremantle  Smelting  Works. 

Wongan  Hdh. — An  extensive  deposit  of  what  may  be  called  a 
lateritic  limonite  forms  a very  noticeable  feature  in  the  neighbour- 
hf>od.  The  depiosit  originally  covered  the  whole  of  the  Woiigan 
Hills,  but  extensive  denudation  has  taken  pilace  ami  the  iron  ore 
formed  part  of  one  continuous  formation.  The  lithological  character 
of  the  depiosit  piresents  all  gradations  from  a ferruginous  claystone 
to  piure  limonite ; the  former,  however,  p)redominating.  The  rock 
itself  is  very  piorous,  and  weathers  very  readily  into  caverns  and 
cavities  of  all  sizes,  whilst  the  surface  of  the  rock  is  covered  with  a 
glaze  of  hydrated  oxide  of  iron  of  a reddish-brown  colour  in  pilaces. 
A gradual  piassage  can  be  noticed  in  pilaces,  from  a piure  ferruginous 
claystone  to  piure  limonite.  Of  the  oi'igin  of  the  dep)Osit,  it  is 
difficult,  with  the  present  meagre  evidence  to  hand,  to  form  any 
satisfactory  opiinion.  It  is  not  a sedimentary  deposit,  and  as  it 
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passes  l)y  inseiisihle  gradations  into  the  underlying  rocks  witliout 
any  sharp  line  of  demarcation,  its  formation  would  seem  to  have 
been  due  to  the  alteration  in  sifn  of  the  rocks  beneath,  and  to  the 
residual  concentration  of  iron  oxides  l)y  the  action  of  atmospheric 
changes.  The  deposit,  l:)y  reason  of  the  ease  with  which  it  could 
l)e  smelted  rather  than  its  richness  or  purity,  might  become  of  some 
considerable  importance  were  it  in  a more  favourable  geographical 
position. 

METEORIC  IRONS. 

Meteoric  Irons  are  also  kmnvn  in  the  Colony,  but  tliey  are 
more  of  scientific  than  of  commercial  interest.  Reference  having 
been  made  to  these  in  scientilic  publications  not  readily  accessible 
in  the  Colony,  it  has  been  deemed  advisalile  to  include  a brief 
acc-ount  of  these  in  connection  with  the  terrestrial  iron  ores. 

Youndeijin . — In  the  month  of  January,  1884,  fragments  of  a 
meteorite  were  discovered  at  a spot  three-quarters  of  a mile 
North-West  of  the  summit  of  Peidjarring  Rock,  in  the  Youndegiu 
District,  at)Out  70  miles  East  of  York.  The  fragments,  four  in 
number,  were  lying  loose  on  the  .surface,  three  of  them  close 
together,  and  the  fourth  about  15  feet  away  ; they  weighed  25qlbs,, 
241l)s.,  17Ilbs.,  and  61bs.  respectively.  The  pieces  seem  to  have 
formed  portions  of  a spherical  mass.  Scattered  around  the  iron 
were  broken  pieces  (of  which  1 Tibs,  were  collected)  apparently 
Icelonging  to  a shell  or  outer  covering;  these  consisted  of  magnetic 
oxide  of  iron,  and  may  have  been  due  to  the  weathering  of  the 
metecjrite.  The  vicinity  of  Yoniidegin  consists  of  granite  and 
schist,  mtei-sected  Icy  dykes  of  (juartz,  and  overlaid  in  jclaces  by  a 
superficial  covering  of  sandstone.  The  fact  that  iron  ore  does  not 
occur  near  Youndegiu  would  seem  to  indicate  an  extra-terrestrial 
origin  for  the  fragments.  The  meteorite  was  analysed  Icy  Mr.  L. 
Fletcher,  late  Keeper  (cf  Minerals,  British  Museum,  and  found  to 
have  the  composition  shown  in  the  Table  1.  The  specific  gravity, 
as  determined  from  three  small  pieces  freed  from  rust,  was  found 
t(c  be  7'86,  7'85,  and  7' 72  respectively.  The  insolulde  cubes  on 
further  examination  proved  to  Ice  a form  of  carbon,  like  graphite, 
with  which  it  had  characters  in  common,  excejct  form  and  hardness. 
To  this  form  icf  meteoric  graphite  the  name  of  Cliftonite  has  been 
ajcplied.*  In  addition  to  this  there  occurred  small  quantities  of 
a magnetic  mineral  in  the  form  of  small,  thin,  lustrous  black  plates. 
An  aualysis  showed  it  to  be  an  alloy  (cf  nickel  and  iron,  belonging  to 
the  tsenite  group. f 

In  1891  a new  meteorite  was  discovered  in  the  vicinity  of 
Youndegiu;  it  weighed  382|lbs.,  measured  22|in.  in  height,  20|in. 
in  w'idth,  and  I3]in.  in  its  greate.st  thickness.  The  meteorite  was 
convex  on  one  side,  and  concave  on  the  other,  while  both  sides  were 
fecund  to  be  pitted  in  a manner  similar  to  that  usually  olcserved  in 

’ Ou  a Meteoric  Iron  found  in  1881,  in  tlie  sub-district  of  Youndegiu,  Western  Aus- 
tralia, and  containing  Cliftonite,  a cubic  form  of  Grapliite.  L.  Fletcher.  Min.  Mag., 
1887.  Vol.  VII.,  No.  31,  pp.  121-130. 

t On  the  Cliftonite  and  Tsenite  of  the  Meteoric  Iron  found  in  1881,  in  the  sub-district 
of  Youndegin,  Western  Australia.  L.  Fletcher.  Min.  Mag.  Vol.  XII.,  1899,  No.  56, 
pp.  171-174. 
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other  large  masses  of  meteoric  iron.*  No  analysis  would  seem  to 
have  been  made  of  this. 

Another  enormous  mass  of  meteoric  iron,  weighing  204411)3.,  is 
recorded  from  near  Youiidegin,  but  no  particulars  are  available. f 

Roehourne. — In  1894,  a meteorite  was  discovered  by  Mr.  H.  E. 
Hester  on  an  alluvial  plain  200  miles  South-East  of  lioebourne, 
and  eight  miles  from  the  Hamersley  Range.  The  mass  is  shaped  a 
little  like  the  skull  of  an  eagle ; the  surface  being  of  a lustrous 
reddish -l)rown  hue,  with  the  metal  showing  prominently  through  it 
in  some  jdaces.  The  mass  w'eighed  19|lbs.  The  meteorite  was 
analysed  by  Messrs.  Mariner  A Hoskins,  of  Chicago,  111.,  and 
found  to  have  the  composition  given  in  Column  II.  of  the  talile 
appended. 

RalUnoo. — Early  in  the  year  1894,  George  I>emmack,a  shepherd, 
discovered  a mass  of  meteoric  iron,  weighing  9311)S.,  on  a tribu- 
tart  of  the  Murchison  River,  about  1(J  miles  South  of  Ballinoo. 
In  ap])earance  the  mass  suggests  a huge  flattened  jiotato.  The 
original  coating  of  the  mass  has  entirely  disappeared,  except  in  the 
larger  and  more  jirominent  ])ittings,  and  a few'  small  blotches  on 
the  smooth  ])arts,  where  it  has  a gra])hitic-lilack  granulated 
appearance.  The  oxidised  surface  is  very  thin,  the  metal  show'ing 
■clearly  through  it  on  all  prominent  ridges.  Messrs.  Mariner  & 
Hoskins,  of  Chicago,  wdio  analysed  the  sample,  reported  its 
composition  to  be  that  quoted  III.  in  the  Table. 

Mooranopin. — In  or  before  1893  a mass  of  meteoric  iron, 
weighing  2^11)s.,  was  found  by  an  aboriginal  near  Mooranopin, 
160  miles  East  of  York.  Its  shape  is  that  of  an  oblong  bar.  No 
analysis  has  been  made  of  this.;]; 


Analyses  of  Western  Australian  Meteoric  Irons. 


1. 

2. 

Iron 

92-07 

U0'914 

89-909 

Nickel 

(i'46 

8-3.30 

8-8.50 

Cobalt 

O-o-i 

0-590 

0-740 

Copper 

Trace 

Nil 

'I'race 

Pliosphorns 

0-24 

1-1. 50 

0-501 

Magnesium 

0-42 

Nil 

Nil 

Manganese 

Nil 

Trace  (y) 

Nil 

Sulphur 

Nil 

Trace 

Trace 

Silicon 

Nil 

0-010 

Trace  (?) 

Carbon 

Nil 

Trace 

Trace 

Insoluble  Cubes  .. 

0-04 

Nil 

Nil 

100-3S 

100-00 

100-00 

Sp.  ,gr.  

1 

o 

4-- 

X 

7-78 

7-8 

1,  Youndegin;  Analyst,  L.  I’letclier.  2,  Hamersley  Kange ; Analyst. 
Messrs.  Mariner  and  Hoskins.  3,  Ballinoo ; Analy'st,  Messrs.  Mariner  and 
Hoskins. 

* .i  Large  Meteorite  from  Western  Australia.  J.  R.  Gregory,  Nature, 
1892.  Vol.  XL VII..  pp.  90-92. 

t Nature,  1892.  Vol.  XLVII.,  p.  469. 

t Four  new  Australian  Meteorites.  H.  A.  W'ard.  Am.  Journ.  Sci.  1898. 
Vol.  V.4th  series,  No.  26,  pp.  135-140. 
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The  following  table  gives  tlie  output  of  iron  ore  within  the 
Colony : — 


The  Production  of  Iron  Ore  in  Western  Australia. 


Year. 

Locality. 

Ore  raised. 

Estimated 

value. 

Remarks. 

1899  .. 

Clackliue  

tons  cwt.  qrs. 
1&4C  5 

4712  9 .3  / 

£ s.  d. 

From  data  supplied  by 

1899  .. 

Coate's  Sidincf 

the  General  Manag'er, 

1899  .. 

Greenbushes 

2000  0 0 v’ 

W,A.  Smelting’  Co., 

1899  .. 

Werribee  

4600  0 0 ,) 

Fremantle. 

Total  

12,8,52  15  1 

8,939  11  3 

CHAPTER  VIII. 


MISCELLANEOUS  MINERALS. 


A.NTIMONT,  Zinc,  Manganese,  Mica,  Cobalt,  and  Asbestos. 


Antimony. 

“ There  are  some  ver}'  good  lodes  of  Stibnite  (sulphide  of 
antimony)  in  the  Roebourne  District,  and  their  value  in  most  cases 
IS  greatly  increased  by  the  quantity  of  gold  they  contain-  Few  of 
them  have  been  worked  yet,  since  they  have  mostly  been  mistaken 
for  small  lead  lodes  which  were  not  suspected  of  being  rich  in 
gold.”  * 

Zinc. 

“Blende,  assaying  75  per  cent,  of  zinc,  occurs  in  the  Northamp- 
ton District,  and  along  the  face  of  the  Darling  Range,  associated 
with  ffalena,  but  this  ore  is  of  no  commercial  value.”* 


* H.  P.  Woodward,  ioc.  Cit. 


Manganese. 

MaiigcUiese  has  been  found  in  many  ]:daces  in  the  Colony,  as 
can  be  seen  by  a refei-ence  to  the  Mineral  Census,  Chapter  "XII. 
Definite  detailed  information  as  to  their  mode  of  occurrence  is  not 
available.  The  principal  sources  of  manganese  ores  are  the  crystalline 
schists  and  allied  rocks  ; some  of  the  lodes  traversing-  these  are  said 
to  be  both  of  large  size  and  of  excellent  quality,  but  it  still  remains 
to  be  proved  Avhether  the  manganese  ores  are  of  any  commercial 
value.  Black  oxide  of  manganese  is  found  <lisseminated.  as  an 
accessory  mineral,  throughout  the  irtmsttme  deposits  in  the  sand- 
stones of  the  Kimberley  District,  Imt  not  in  any  great  quantity. 
Certain  of  what  have  been  referred  to  on  a j)revious  p-iage  as  laterit'ic 
iron  ores  have  yielded  appreciable  quantities  of  manganese,  hut  so 
far  these  deposits  are  of  no  i-eal  econoinii*  im|;)ortance. 

Mica. 

Mica  is  probably  one  of  the  most  widely-diffused  minerals  in 
the  Colony,  but  it  is  only  of  any  real  commercial  value  wlien  it 
occurs  in  large  sheets  or  can  be  obtained  in  consiilerable  quantities. 
The  mica-producing  strata  are  the  crystalline  schists  and  allied 
rocks,  which  occupy  fully  two-thirds  of  the  ( geologically;  known 
areas  of  Western  Australia.  Generally  it  is  fouud  that  the  mica- 
producing  rocks  are  pegmatitic  granites,  which  traverse  the  crystal- 
line schists,  etc.,  either  in  the  form  of  dykes,  sheets,  or  lenticular 
masses,  which  are  often  jiarallel  to  tlie  foliation  of  the  surroundiinr 
strata. 

Under  the  generic  term  Mica  several  distinct  mineral  species 
are  included ; they  are  all  characterised  by  the  readiness  with 
which  they  spdit  into  very  thin  elastic  plates.  Four  of  the 
species  are  of  commercial  importance,  viz.,  Muscovite  (common 
or  white  mica);  Phlogopite  (amber  mica);  Biotite  (black 
mica);  and  Lepidolite  (lithia  mica).  They  all  occur  under 
somewhat  similar  geological  conditions.  Two  entirely  different 
classes  of  mica  are  marketable.  The  first  and  most  valuable  is  sheet 
mica,  which  is  generally  dressed  into  rectangular  pieces  of  standard 
sizes,  the  smallest  of  which  is  2 inches  by  inches.  The  yalue  of 
sheet  mica  increases  very  rapidly  with  its  size,  the  largest  of  which 
may  be  8 inches  by  10  inches,  or  2;ierhai.)s  more.  One  of  the  most 
important  uses  of  mica  is  for  the  p>anels  of  stoves  and  furnaces,  as 
well  as  for  funnels  for  lamps  and  incamlescent  gas  lights ; for 
which  ^lurposes  it  is  essential  that  the  mica  shiiuld  i>e  [lerfectlv 
colourless  and  transparent,  devoid  of  blemish,  and  should  be 
flexible.  The  iirincqial  use,  however,  at  the  present  time, 
of  mica  is  in  connection  with  various  electrical  apipliaiices, 
for  which  the  requirement  is  non-conductivity,  implying  a 
low  iron  content,  and  should  be  callable  of  witlis'tanding'a  high 
temperature  without  disintegration.  Muscovite  seems  to  conform 
to  these  requirements  more  than  the  other  varieties,  and  is 
therefore  the  most  impoilaut  mineral  commercially.  Lepidolite, 
owing  to  its  low  heat-resisting  capacity,  is  not  in  great 
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demand,  tlieug-li  it  is  used  to  a small  extent  as  a source  of  lithium. 
The  second  marketalde  variety  is  scrap  mica.  The  waste  from  the 
works  where  large  mica  is  cut  into  sheets  is  sold  as  “ scrap.” 
Scrap  mica  is  ground  and  used  as  an  ingredient  in  lubricants  for 
decorative  purposes  and  as  an  absorbent  of  nitr-o-glycerine.  An 
excellent  non-conducting  covering  is  formed  by  quilting  finely- divided 
mica  between  galvanised  wire  netting,  which  forms  both  a flexible 
and  fire-]jroof  wire  netting. 

What*  may  be  called  possible  commercial  mica  is  known  to 
occur  at  the  following  different  ])laces  in  the  Colony ; — ISlokenena 
Brook,  Northampton ; Tamlmurah,  Pill)arra  Goldfield;  Mullalyup, 
Darling  Ranges  ; Biudoon;  Tlje  Mica  Mine,  Londonderry,  Cool- 
gardie  Goldfield. 

The  following  are  descriptions  of  such  of  the  deposits  of  which 
any  definite  details  are  availalde:  — 

Darling  Ranges. — Mica  has  been  found  as  far  back  as  1891,. 
on  Bussel’s  Brook,  a small  tributary  of  tlie  Collie  River.  The  mica 
occurs  in  granite  (?  ]iegmatite)  dykes,  which  do  not  go  down 
vertically.  “ These  dykes  run  in  a North  and  South  direction. 

Near  the  surface,  as  a rule,  they  are  much  decomposed,  the  mica 
being  valueless ; but  in  one  or  two  places  hard  masses  outcrop 
where  the  mica  is  of  good  quality.  . . * 

Londoiiderri/. — The  mica  at  Londonderry  is  mined  by  means  of 
iiu  open  (.'.ut,  along  the  outcrop  of  a coarse  granite  dyke,  which 
intersects  the  sun’ounding  hornblendic  rock.  The  granite,- 
which  at  times  assumes  a pegmatitic  structure,  is  composed 
of  large  masses  (in  some  cases  weighing  as  much  as  a hundred- 
weight or  even  more)  of  ortboclase  quartz,  lepidolite,  and 
cyanide.  Muscovite  is  developed  on  a small  scale,  and  is  generally 
well  ci’y stall) sed.  The  only  other  mineral  visible  is  chalcedony, 
which  is  found  filling  original  holes  in  the  rock.  The  most 
important,  from  an  economic  point  of  view,  of  the  constituents  of 
the  granite  is  the  lithia  mica  (lepidolite),  which  occurs  generally  in 
rough  radiating  bunches,  although  it  occasionally  appears  as  some- 
what well-defined  crystals. 

The  greatest  size  in  which  it  (the  mica)  is  found  is  loin,  by  12m.,  but 
this  is  exceptional,  the  average  not  exceeding  ,5^.  to  Bin.  The  mineral,  when 
not  less  than  about  l-32nd  of  an  inch  in  thickness,  gives  a distinct 
sherry-red  colour  when  examined  liy  transmitted  light,  but,  in  sheets  split 
finer  than  this,  it  is  difficult  to  detect  colouration.  Besides  these  large 
sheets,  the  mica  also  occurs  in  long  crystals,  which,  when  grouped  together, 
as  they  frequently  are,  with  the  longer  axes  parallel,  present  a peculiar 
scale-like  impression.  The  colour  of  such  specimens  varies  from  a pale  pink 
to  a pale  green,  or  is  quite  colourless.  The  cleavage  of  all  the  varieties  is 
very  perfect,  f 


*H.  P.  Woodward.  Annual  General  Eeport  for  the  year  1890.  Perth:  By  Authority, 
1891 ; p.  47. 

t T.  Blatchford.  The  Geology  of  the  Coolgardie  Goldfield.  Bulletin  No.  3.  Perth ; By 
Authority,  1899;  p.  37. 
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About  two  tons  of  the  mica  from  this  locality  have  been  raised, 
dressed,  and  exported,  but  (pu'obably  in  consequence  of  tlie  low 
fusion  point)  the  mineral  does  not  seem  to  have  found  a ready 
sale.  As  a result  of  this,  mica-mining-  at  this  locality  has  practically 
ceased. 

Up  to  tlie  present  it  does  not  appear  that  much  mica  of 
marketable  value  has  yet  been  raised  in  the  Colony.  The  following^ 
table  gives  the  ex]iort  of  mica,  as  shown  by  the  records  in  the 
Customs  House : — 


The  Proihaiion  of  Mi<-u  i)i.  We.xterii  Auati-alia. 


Year. 

Mien 

expoi’ted. 

Estimated 

Vnlue. 

Eeniarks. 

JtC  s . 1.1 . 

1892 

* 

25  U o 

Not  stateil. 

189:i 

4 (1  0 

1894 

Nil 

Nil 

1895 

* 

3 0 0 

1896 

Nil 

Nil 

1897 

# 

209  0 u 

1898 

Nil 

NiJ 

■/899 

T 

50  0 0 

1 13 packages;  weight 

not  stated. 

Total 

291  0 0 

Cobalt. 

“ Cobaltiferous  asbolite  has  been  found  to  occur  at  both 
Norseman  and  Kauowna,  and  in  both  instances  associated  with 
gold.  At  Norseman  it  occurs  in  an  auriferous  quartz  vein. 
No  assays  have  been  made  of  it.  At  Kanowua  it  is  found 
abundantly  in  parts  of  the  deep  leads,  principally  in  the  ‘ pug  ’ or 
bedded  kaolin,  and  the  underlying  much-weathered  schists ; but 
also  occurs  in  the  nodules  of  magnesite  and  in  other  situations  in 
the  lead.  It  is  almost  invariably  studded  with  minute  crystals  of 
gold.  A sample  of  ‘ pug,’  impiegnated  with  asbolite,  yielded  in 
assay  7-56  per  cent,  of  metallic  cobalt.”  * 

Asbestos. 

Asbestos  has  been  found  in  widely-separated  localities  in  the 
Colony,  but  so  far,  with  the  possilile  exception  of  the  mineral  from 
Tambourah,  on  the  West  Pilbarra  goklheld,  most  of  the  mineral 
discovered  in  the  Colony  up  to  the  present  time  has  proved  to  be 
actmolite,  of  so  coarselyi fibrous  a nature  as  to  be  practically  value- 
less. 

The  asbestos  from  Tambourah  turns  out  to  be  fibrous  chryso- 
tile,  identical  with  the  Canadian  mineral,  which  is  so  much  valued. 
The  Tambourah  asbestos,  unlike  most  of  the  Australian  mineral, 

• E.  S.  Simpson,  Annual  Progress  Report  of  tRe  Geological  Survey  for  the  Year  1899. 
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lias  not  the  great  defecl  of  a low  tensile  strength,  and  in  all  the 
])oints — iufusibilitv,  softness,  Hexihility,  fineness,  and  the  ease  with 
which  the  fibres  can  lie  separated — is  well  aliove  the  average.  No 
scientific  examination  of  the  district  having  been  nndertaken,  no 
information  as  to  fhe  moife  of  occurrence  of  the  mineral  is 
available. 


The  Prodiiffi/ni.  of  Asbestos  in  Western,  A)!, strut, in. 


Year. 

Asbestos  exported. 

Estiiiuitetl 

value. 

Remarks. 

Tons  ewts.  (jrs. 

£f  s.  d. 

LS!»S» 

* 

1 0 0 

* C)ne  package  ; 

weight  not  stated. 

CHAPTER  IX. 

COAL  AND  GRAPHITE. 


Coal. — General  - Irwin  River  Coalfield,  Collie  Coalfield, 
The  Vasse,  Ply  Brook.  Kimberley,  Brown  Coals  of  the 
South  Coast. 

Graphite. — Champion  Bay,  Ivendenup,  Donnelly  River. 


So  far  as  observation.s  have  at  present  lieen  carried,  the  coalfields 
of  the  Colony  fall  into  f hree  main  divisions,  viz.,  the  carboniferous 
rocks  of  the  Irwin,  the  mesozoic  beds  of  the  Collie,  the  Vasse,  and 
Fly  Brook,  and  the  brown  coals  of  the  South  Coast.  It  is,  however, 
from  the  mesozoic  rocks  that  the  bulk  of  the  coal  of  Western 
Australia  has,  nji  to  the  ]jresent,  been  derived,  though  considering 
the  great  extension  of  the  uiuloulited  carboniferous  beds  to  the 
North  of  the  Irwin — whiidi  cannot  lie  said  to  have  been  either 
prospected  or  systematically  examineil  -it  is  by  no  means  unlikely 
tluit  valuable  seams  occur. 

The  coalfields  are  described  in  the  oriler  of  their  geological 
age,  and  without  reference  to  their  geographical  position.  This 
method,  though  not  without  its  disadvantages,  is  perhaps  the  most 
satisfactory  in  the  ju-esent  condition  of  our  knowledge. 
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THE  IRWIH  COALFIELD. 

This  coalfield  was  examiued  and  reported  upon  by  H. 
P.  Woodward  in  1895.*  The  following  particulars  wdth  referencer 
thereto  are  culled  from  Ins  report,  whilst  the  geological  map 
show.s  the  area  over  which  the  coal  measures  uccujn'  the  surface  ; — 

*■  The  Irwin  Coalfield  is  situated  upL>n  what  is  generally  known 
as  the  Upper  Irwin,  or,  in  other  word.s,  the  area  drained  Iry  the 
various  Eastern  Irranches  of  the  Irwin  River.  The  tract  of  country 
lies  Iretween  30  and  40  miles  from  the  coast,  and  is  extremely 
fertile.  . . . The  carboniferous  basin  spreads  out  to  the  East- 
war  .1,  covering  a fan-shaped  area,  wdiich  is  srrrrounded  on  most 
sides  by  clifts  of  horizontally-bedded  sandstone,  al)out  200  feet  in 
height,  which  form  the  edge  of  the  sandy  tableland,  and  it  is  at  the 
base  of  these  beds  where  they  rest  directly,  but  generally  uncon- 
formably  upon  the  shales,  that  springs  break  out  at  several  places, 
which  form,  the  principal  water  supply  of  the  district.  . . 

Indications  of  coal  were  first  reported  to  exist  upon  the  Irwin  River 
by  Gregory,  in  the  year  1846,  which  report  was  a little  later  con- 
firmed by  the  Geologist  (Dr.  Yon  Sommer),  who  stated  that  there 
were  two  seams,  six  feet  and  eight  feet  respiectively,  and  it  was  upon 
this  report  that  the  Government  declared  a reserve  of  lU.OOO  acres. 
For  over  30  years  this  important  discovery  was  not  investigated 
further,  but  in  the  year  1879  the  Legisia,tive  Council  voted  the  sum 
of  ,£100  in  order  to  test  the  quality  of  tlie  coal,  witli  which  object  a 
shaft  was  sunk  to  a leptii  of  50  feet,  in  which,  althoirgh  no  coal 
was  struck,  the  indicatii:>ns  were  considereil  promising.  V little 
later  the  Government  sent  the  Rev.  C.  G.  Nicolay,  M.A.,  who- 
reported  that  on  account  of  the  great  quantity  of  water  met  with  in 
sinking  and  the  poor  quality  of  the  coal,  the  discovery  Avas  of  no 
value.  The  field  was  therefore  abandoned  until  tlie  year  1888,  whei. 
Messrs.  Hell  and  Elliot  found  some  fragments  of  coal  in  the  bed  of 
the  North  Branch,  which  proved  to  l)e  of  a very  fair  quality.  These 
they  traced  up  to  their  source,  which  tlmy  found  to  be  a seam  of 
about  four  feet  in  thickness,  into  which  they  put  a drive  150  feet 
down  the  dip,  but  although  it  improved  both  in  size  and  quality,  it 
did  not  prove  at  the  time  to  be  of  sufficient  value  to  induce  them 
to  expiend  any  more  money  upon  its  development. 

“ Another  lower  seam  of  smutty  coal,  about  two  feet  in  thick- 
ness, was  also  opened  up,  and  about  10  tons  raised,  which  proved  to 
be  of  a rather  better  quality,  but  work  was  then  discontinued. 

Some  more  seams  were  also  opened  up  upon  another  branch,  but 
they  did  not  prove  at  the  time  of  any  value,  on  account  of  there 
being  no  local  demand  for  coal,  and  also  because  the  rpiality  was 
not  good  enough  for  export. 

“ The  carboniferous  area  spreads  out  from  Mingenew  in  an 
Easterly  direction,  covering  an  area  of  about  200  square  miles,  its 
greatest  length  from  North  to  South,  from  Hadgeree  Pool,  upon 

* On  t}ie  Carboniferons  Areas  in  tlie  Ii-vvin  Kiver  Basin.  Appendix  1 : Eeport  of  the- 
Department  of  Mines  for  the  year  1895,  pp.  1921.  Perth  ; By  Authority  : 1896. 
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the  North  Branch,  to  Mt.  Scratch,  being  about  30  miles,  while  its 
greatest  width,  from  Mingenew  to  Marandagry,  upon  the  Lockier 
Itiver,  is  about  17  miles.  To  the  North-West  this  area  is  bounded 
by  the  high  sandy  tableland  which  extends  away  to  the  Northward 
as  far  as  the  Greenough  River.  The  South  is  bounded  for  the  most 
part  by  the  low  outcrops  of  nietaniorphic  rock,  which  contain  many 
copper  lodes ; to  the  Eastward  by  the  l)old  escarpment  of  crystal- 
line rocks,  flanked  by  horizontally-bedded  Tertia.ry  sandstones, 
which  often  present  towards  the  jdains  vertical  clifi:  faces  of  as 
much  as  200  feet,  particularly  where  sti-eanis  have  cut  deep 
channels  through  them ; Avhilst  to  the  Westward  it  is  bounded  by 
more  high  sandy  plains  which  extend  as  far  as  the  coast.  Of  these 
boundaries  that  to  the  South  and  East  may  be  taken  as  the  definite 
edges  of  the  carViouiferous  fonnarion,  but  that,  to  the  North  and 
West  only  as  provisional,  since  the  sandstones  which  form  the 
high  sand  plain  in  these  directions  are  of  a much  more  recent  date, 
and  may  overlie  extensions  of  the  ca.rboniferous  formation,  and 
since  it  is  known  tliat  carbonifei’ous  rocks  occur  in  the  river  valleys 
further  to  the  Northward  it  is  liighly  jirobable  that  they 
are  part  of  the  same  formation ; ^ and  if  this  should  prove  to  be 
tlie  case  valuable  coal  deposits  may  l^e  found  I)eneath  the  higli 
sand  plains  which  lie  betwee]i  the  Irwin,  Greenough,  and  Mur- 
chison Rivers.” 

The  Coal  Measures  consist  of  a series  of  shales,  sandstones, 
and  limestones,  which  are  very  rich  in  marine  fossils. 

vSo  far  as  researches  have  at  present  been  carried,  no  estimate 
of  the  thickness  of  these  beds  lias  been  found  possible. 

Tlie  coal  seams  are  said  to  occui-  in  these  beds  intimately 
associated  with  carbonaceous  shales.  The  coal  is  dirty  to  the 
touch,  and,  owing  to  the  relatively  high  ])ercentage  of  water,  it 
rapidly  decrepitates  on  exposure  to  the  atmosphere. 

The  following  table  show^s  the  analyses  of  the  Irwin  River 
coals ; — 


Chemical  Annlysee  of  Goals  from  the  Iririn  River  Basin. 


3 

'a 

i4 

o 

6 

Description  of  Sample. 

Analyst. 

Moisture. 

ril 

U 

O 

O.JD 

a tj 

-V.3  Oj 

ctt  O 

£ 

Fixed  Carbon. 

Ash, 

U 

3 

a: 

1 

Irwin  Coal  Seam 

Mr.  Harland  (London) 

17-04 

28-ei 

41-29 

1306 

2 

Do. 

Mr.  "VVingliam  (London) 

12-4 

32-2 

43-5 

11-9 

0'8.3 

3 

Do. 

.B.  H.  Woodward 

15-63 

23-06 

39-32 

21-99 

4 

Do. 

Top  . . . 

Assayer  Waueranooka 
Mine  Northampton 

26-50 

16-00 

'57-50  ' 

0-15 

5 

Do. 

Middle 

do 

23-00 

18-00 

59-00 

0-10 

6 

Do. 

Bottom 

do 

23-00 

18-00 

59-00 

0-10 

Mean  of  Six  Sanijdes  

19-59 

22-64 

57-76 

0-19 
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A series  of  l>ores  were  put  down  by  the  Midland  Eaihvay 
ComiJanv,  but  no  record  appears  to  hare  been  kept  of  the  strata 
pierced,  lire  deepest  bore  is  said  to  have  attained  a depth  of 
about  500  feet,  but,  as  the  work  was  stopped  in  black  shale,  before 
the  base  of  the  beds  had  been  reached,  very  little  useful  infor- 
mation resulted. 


Having  in  view  the  delimitation  of  the  Westward  boundary  of 
the  Irwin  River  Coal  Measures,  a bore  was  put  down  by  the 
Groverunient  at  Dongara.  The  bore  attained  a depth  of  2,111  feet 
7 inches,  when  operations  were  stopped  owing'  to  the  capabilities  of 
the  boring  plant  being  exhausted,  without  having  piroved  the 
pi'esence  of  the  Ii-wiu  River  lieds. 

The  following  is  a section  of  the  strata  pierced  as  compiled 
from  the  bore  jo^lrnals  supplied  bv  the  Department  of  Pviblic 
Works 


Dongara  Bore. 


Nature  of  Strata. 

Thickuess. 

Depth. 

Formation. 

ft. 

in. 

ft.  in. 

Sand  ... 

b 

0 

Coastal  Limestone 

Clay 

3 

6 

(J 

0 

Do. 

Sandstone  ... 

50 

6 

9 

6 

Do. 

Limestone  ... 

12 

0 

60 

0 

Do. 

Sandstone  ... 

23 

0 

72 

0 

Do. 

Clav 

45 

0 

95 

0 

Do. 

ilicaeeons  Sandstone 

90 

0 

140 

0 

Mesozoic 

Drift  Sand  (Incoherent  ■ 

30 

0 

230 

0 

Do. 

Sandstone  ?) 

Sandstone  with  Coal  Seam.s 

4.5 

0 

260 

0 

Do. 

Carbonaceous  Shale 

4 

0 

305 

0 

Do. 

Sandstone  ... 

no 

0 

309 

0 

Do. 

Sandstone  with  veins  of 

15 

4 

419 

0 

Do. 

Coal 

Sandstone  ...  ...  ...  ' 

42 

8i- 

434 

4 

Do- 

Sandstone  with  bauds  of  . 

12 

9 

4/  / 

(il 

Do. 

Carbonaceous  Shale 

Sandstone  ... 

42 

11 

489 

91 

Do. 

ttrev  Shale... 

o 

0 

532 

81 

Do. 

Sandstone  ... 

705 

in 

534 

H 

Do. 

Shale... 

9 

11 

1,240 

s 

Do. 

Sandstone  with  thin  Shale 

124 

10 

1,250 

i 

Do- 

band 

Micaceous  Shale  ... 

28 

i 

1,375 

5 

Do. 

Sandstone  ... 

88 

6 

1,404 

0 

Do. 

Shale... 

57 

3 

1,492 

li 

Do. 

Sandstone  ... 

100 

0 

1,549 

9 

1 Do. 

Micaceous  Shale  ... 

82 

7 

1,649 

9 

1 Do. 

Sandstone  ... 

379 

3 

1.732 

4 

Do. 

Total 

2,111 

7 

2,111 

7 

At  a depth  of  149  feet,  water  was  met  with  in  a bed  of  sand- 
stone, and  stood  at  17  feet  from  the  surface.  On  further  boring  to 
a depth  of  935  feet  the  water  rose  within  2 feet  6 inches  of  the 
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surface.  When  operations  had  reached  1,023  feet  in  a coarse,  grey 
sandstone,  the  water  rose  to  the  surface.  The  first  overflowing 
supply  was  encountered  in  a micaceous  sandstone  at  a depth  of 
1,259  feet  7 indies,  the  yield  being  128  gallons  per  hour;  this  flow 
increased  to  240  gallons  pei‘  hour  at  a depth  of  1,327  feet,  the 
water  liemg  obtained  from  a bed  of  micaceous  sandstone.  Fresh 
water,  flowing  at  the  rate  of  3,600  gallons  per  hour,  was  met  with 
at  1,384  feet.  Tim  water,  which  is  said  to  have  flowed  from  a 
micaceous  shale,  issued  with  a temperature  of  98  degrees,  and  rose 
22  feet  above  the  surface. 

An  analysis  of  a 4-inch  seam  occurring  at  265  feet,  carried  out 
in  the  official  laboiatory,  showed  its  composition  to  be  in  parts  per 
hundred : — 


Moisture  ...  ...  ...  ...  13'13 

Volatile  Hydro-carbon  ...  ...  29’47 

Fixed  Carbon  ...  ...  ...  49'40 

Ash...  8-00 


THE  COLLIE  COALFIELD. 

The  Collie  Coalfield  is  situated  about  25  miles  due  East  of 
Bunbury,  ujion  the  Collie  Kiver,  at  an  altitude  of  about  600  feet 
above  sea  level.  The  Collie  River  rises  in  that  elevated  tableland 
between  the  head  of  the  Murray  and  the  Blackwood,  and,  after 
flowing  generally  Horth-West,  enters  the  sea  at  Leschenaidt  Inlet, 
to  the  North  of  the  town  of  Bunbury.  The  existence  of  a coalfield 
has  been  known  since  somewhere  about  the  ymar  1890,  although 
coal  would  seem  to  have  been  discovered  some  six  years  liefore. 

The  Collie  field  covers  an  area  of  about  12  miles  in  length,  in  a 
North-West  and  South-East  direction,  with  a width  of  aliout  four 
miles ; it  embraces  an  area  of  about  50  square  miles.  The  field  is 
traversed  through  its  whole  length  by  the  North  and  South 
branches  of  the  Collie  River,  and  is  connected  by  rail  with  the  main 
railway  system  of  the  Colony. 

The  Coal  Measures  consist  of  a series  of  sandstones  con- 
glomerates, shales,  and  coal  seams,  Imt,  owing  to  the  peculiarities  of 
the  basin,  the  measures  are  however  seldom  visible  at  the  surface, 
being  covered  by  a more  recent  deposit  derived  from  the  weathering, 
in  ffitn,  of  the  beds  beneath.  This  recent  deposit  is  often  cemented 
together  by  oxide  of  iron,  forming  what  is  locally  designated  as 
ferruginous  conglomerate.  The  Coal  Measures  readily  decompose 
into  a sandy  soil,  which  contributes  in  no  small  measure  to  the 
concealment  of  the  underlying  rocks. 

Any  visible  outcrops  of  the  Coal  Measures  are  found  only  along 
lines  of  most  rapid  erosion,  and  that  is  along  the  water-courses.  At 
several  places  in  the  bed  of  the  Collie  River,  just  below  the  water- 
level,  in  the  vicinitv  of  Coal  Mining  Lease  110,  are  a])parently 
horizontally  bedded  sandstones  belonging  to  the  Coal  Measures. 
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The  Coal  Measures;  have  Oeeii  deposited  in  a coinpai’atively 
uusvnmietrical  shallow  liasiu  ei  erosion.  Cases  ta'eur  in  whieh  a 
portion  of  the  seams  has  been  eroded,  and  the  channel  so  fornieil 
filled  with  deposits  of  sand.  The  strata  do  not  appear  to  have 
been  subjected  to  any  serious  disturbance,  and  to  have  sutfered 
little  or  no  lateral  pressure.  So  far  as  mining  operations  have  at 
present  been  carried,  the  beds  all  dip  at  a comparatively  low  angle 
into  the  basin.  This  low  di])  may,  in  part,  be  due  to  the  changes 
produced  Iw  the  consolidation  and  the  settling  of  the  strata  in  the 
basin  in  which  the  vegetalile  and  other  matter  was  deposited. 
During  this  pi’ocess,  the  more  unyielding  material  beneath  the  coal 
would  have  a tendency  to  produce  those  " rolls”  so  common  in  some 
parts  of  the  held.  The  effects  of  this  settling  are  shown  by  the 
small  faults,  in  reality  cracks,  which  have  been  disc'overed  in  the 
course  of  the  workings  along  the  eilge  of  the  coal  basin. 

Alining  operations  liave,  so  far,  shown  that  woi'kable  seams 
appear  to  be  confined  to  the  series  of  sandstones  and  shales  that 
constitute  the  sixty  or  seventy  feet  below  the  level  of  the  bed  worked 
in  the  (rovernment  mine,  now  better  known  as  the  Wallsend 
Collierv.  These  seams  are  within  conijiaratively  easy  reach  of  the 
surface  along  the  Northern  periphery  of  the  liasin,  as  has  been 
proved  by  tlie  records  of  the  hand  bores  put  down  at  the  instance 
of  the  Government,  under  the  direction  of  Mr.  W.  B.  Pendleton.  In 
all,  18  bores  were  put  down.  The  following  taffies  show  the  results 
obtained  :• — 


Becnrd  of  Strata  pierced  hij  Pendleton  Hand  Boriny  Plant. 


No. 

of 

Bore. 

Nature  of 
Strata. 

Thickness.  ! 

! 

Depth. 

No. 

of 

Bore. 

Nature  of 
Strata. 

Tliiekness. 

Depth. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

1 

Measures  . . 

37 

0 

Measures  ... 

(1 

1 

57 

11 

Coal 

0 

9 

37 

0 

Coal 

1 

7 

1)4 

0 

Measures  ... 

12 

1(1 

37 

'2 

Measures  ... 

54 

5 

65 

7 

0 

3 

3 

^ •>() 

0 

3 

Total  ... 

.50 

0 

oO 

0 

Measures  ... 

9 

120 

4 

124 

(> 

Measures  ... 

2 

0 

128 

0 

2 

Measures  ... 

2 

9 

Coal  

2 

9 

130 

0 

Coal 

3 

lu  ’ 

2 

9 

Measirres  ... 

19 

3 

132 

9 

Measiu-es  ... 

13 

^ i 

(1 

7 

Coal 

4 

0 

1.32 

0 

Measures  ... 

11 

0 

156 

0 

Total  . . . 

20 

0 

2(1 

0 

Coal 

2 

0 

167 

0 

Q 

0 

0 

Coal 

3 

172 

0 

3 

No  data;  run- 

Measures  ... 

2 

ti 

175 

6 

ning  sand. 

Coal 

0 

2 

178 

0 

Measures  ... 

20 

0 

ISO 

0 

‘1 

40 

0 

Coal 

17 

11 

to 

0 

Total  . . . 

200 

0 

2C0 

0 
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h ecord  of  Strata  pierced  hg  PeiidJetoii  s Hand  Borinrj  Plant — coutinued. 


No. 

of 

Bore. 

Nature  of 
Strata, 

1 

j Thickness- 

1 

Depth- 

5 

Measures  ... 

ft. 

10 

in. 

0 

ft. 

10 

in. 

0 

Coal 

11 

3 

10 

0 

Total  . . . 

21 

3 

21 

3 

6 

Measures  ... 

42 

0 

Coal 

1 

0 

12 

0 

Measures  ... 

19 

0 

13 

0 

Coal 

7 

0 

62 

0 

Measures  ... 

22 

0 

69 

0 

Coal 

2 

0 

91 

0 

Measiires  ... 

9 

0 

93 

0 

Coal 

1 

0 

102 

0 

Measures  ... 

21 

0 

103 

0 

Coal 

7 

6 

127 

0 

Measures  ... 

1 

6 

134 

6 

Total  . . . 

136 

0 

136 

0 

7 

Measures  ... 

184 

0 

ISl 

0 

Total  ... 

184 

0 

184 

0 

S 

Measures  . . . 

123 

0 

Coal 

11 

0 

123 

0 

Measures  ... 

16 

0 

134 

0 

Total  ... 

loO 

0 

150 

0 

9 

Measures  ... 

58 

0 

Coal 

0 

11 

58 

0 

Measures  ... 

51 

1 

58 

11 

Coal 

8 

4 

no 

0 

Measures  ... 

75 

8 

118 

4 

Total  ... 

194 

0 

191 

0 

10 

Measures  ... 

77 

0 

Coal 

1 

0 

77 

0 

Measures  ... 

8 

0 

78 

0 

Coal 

o 

0 

80 

0 

Measures  ... 

165 

0 

82 

(.) 

Total  ... 

245 

0 

245 

0 

11 

Measures  ... 

17 

0 

Coal 

12 

0 

17 

0 

Measures  ... 

1 

0 

29 

0 

Total  . . . 

30 

0 

30 

0 

No- 

of 

Bore- 

Ntl.ture  of 
Strata- 

Thickness- 

Depth- 

ft. 

in. 

It. 

ill. 

12 

Measures  ... 

18 

0 

Coal 

22 

2 

18 

0 

Measures  ... 

0 

10 

40 

2 

'Total  ... 

41 

0 

41 

0 

13 

Measures  ... 

15 

0 

Coal 

6 

10 

15 

0 

Measures  . . . 

4 

2 

21 

10 

Coal 

9 

6 

26 

(1 

Measiires  ... 

27 

6 

35 

6 

'Total  ... 

63 

0 

63 

0 

11 

Measures  ... 

40 

0 

Total 

40 

0 

40 

0 

15 

Measures  ... 

41 

0 

Coal 

0 

7 

44 

0 

Measures  ... 

13 

5 

44 

7 

Coal 

6 

0 

58 

0 

Measures  ... 

16 

0 

64 

0 

Coal 

1 

4 

80 

0 

Measures  . . . 

2 

8 

81 

4 

'Total  . . . 

84 

0 

84 

0 

16 

Measures  ... 

53 

0 

Coal 

1 

2.V 

53 

t) 

Measiu’es  ... 

37 

9| 

54 

Coal 

10 

1 

92 

0 

Measures  ... 

12 

11 

102 

1 

Coal 

0 

7.V 

115 

() 

Measures  ... 

51 

115 

7i 

Coal 

4 

3 

167 

0 

Measures  ... 

1 

9 

171 

3 

Coal 

4 

8 

173 

0 

Measures  ... 

15 

4 

177 

8 

Coal 

2 

10 

193 

0 

Measures  ... 

28 

2 

195 

10 

Coal 

5 

0 

221 

o 

Measures  ... 

1 

0 

229 

(» 

Coal 

9 

9i 

230 

0 

Measures  ... 

10 

9 1 

VJ 

239 

9i 

'Total  . . . 

250 

0 

250 

0 
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Record  of  Strata  pierced  hy  Pendletoni.^  Hand  Boring  Plant — continiieu. 


! ofstrate.  | TMckness.  j Depth. 


ft. 

in. 

ft. 

in. 

17 

Measures  ... 

35 

0 

Coal 

0 

3 

35 

0 

Measures  ... 

9 

9 

35 

3 

Coal 

0 

1 

45 

0 

Measures  ... 

55 

5 

46 

0 

Total  . . . 

101 

0 

101 

0 

No. 

of 

Bore. 

Nature 
of  Strata. 

Tliickness. 

Depth. 

ft. 

in. 

ft. 

in. 

IS 

Measures  . . . 

47 

0 

Coal 

1 

1 

47 

0 

Measures  ... 

16 

11 

48 

1 

Coal 

3 

4 

05 

0 

Measures  ... 

16 

8 

OS 

4 

Coal 

1 

6 

85 

0 

Measures  ... 

12 

6 

87 

6 

Total  . . . 

100 

0 

100 

0 

The  coal  seams  vary  in  thickness  from  that  of  a sheet  of 
paper  up  to  about  13  feet.  The  coals  are  hydrous,  non-caking’,  and 
bituminous;  they  approach  very  closely  to  lignites  in  some  parts. 
Between  the  two  varieties  the  differences  are  only  of  degree,  for 
there  are  really  no  distinctive  characters  which  wotdd  find  universal 
application.  Owing  to  the  conditions  of  deposition  the  coals 
naturally  vary  in  character,  and  in  places  pass  insensibly  through 
forms  containing  a large  prop'ortion  of  earthy  matter  to 
carbonaceous  shales. 

The  analyses  in  the  table  apjpwnded  may,  with  the  exception  of 
No.  21  (which  is,  in  reality,  a very  carbonaceous  shale),  be  regarded 
as  rep^resentative  of  the  commercial  coals  of  the  field.  The  water  con- 
tents of  the  coal  vary  from  7 to  a little  over  15  pjer  cent.  The 
average  percentage  of  volatile  hydro-carl)ons  is  about  30,  1.>ut  shows 
a variation  from  21  to  35  j^er  cent.  The  fixed  carbon  fluctuates 
between  27  to  56  per  cent.,  but  has  an  average  of  about  4f)'08. 
The  ash  of  the  coal  does  not,  so  far,  apipjear  to  pjossess  any 
peculiarities ; the  analyses  show  that  it  ranges  between  1 and  33 
p>er  cent.,  but  amounts  in  the  average  to  about  8'62  piarts  per 
hundred. 


Chemical  A'tmlyne!^  of  Onalfi  from  the  Collie  Fiver  Bami. 
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Tlie  seam  upon  which  operations  have  so  far  chiefly  been 
centred  is  that  outcropping  in  the  bed  of  the  river  on  the  Southern 
boundary  of  Coal  Mining  Lease  85,  near  T.  26;  it  is  worked  by  a 
tunnel  driven  along  the  seam,  in  a general  Southerly  direction,  for 
a distance  of  about  1,407  links.  The  dip  of  the  seam  is  about  eight 
degrees  to  the  Southward.  An  air  shaft  has  been  put  down  some 
distance  from  the  mouth  of  the  tunnel,  and  intersected  the  seam  at 
a depth  of  41  feet  from  the  surface.  The  shaft  was  carried  down  a 
further  distance  of  74  feet. 


The  section  in  the  shaft  is  as  follows : — 


Nature  of  Strata, 

Thickness. 

Depth, 

ft.  in. 

ft.  in. 

Measures  * 

23  6 

Coal 

0 2 

23  6 

Measures  ... 

0 9 

23  8 

Coal  

2 10 

24  o 

Measures  ... 

1 8 

27  3 

Coal  

12  6 

28  6 

Measures  ... 

6 4 

41  0 

Coal  

2 6 

47  4 

Measures  ... 

60  1 

49  10 

I'otal  ... 

115  11 

115  11 

It  is  estimated  that  had  this  shaft  been  continued  a further 
distance  of  about  8 feet,  the  4-feet  seam  reported  at  124  feet.  No. 
4 Hand  Bore  ( Vide  supra),  would  have  been  uiet  with. 


Number  4 Diamond  Drill  Bore,  which  has  been  put  down  aboixt 
50  chains  South-West  from  the  G-overnment  Mine,  intersects  that 
seam  at  a depth  of  616  feet.  The  section  which  has  been  compiled 
from  the  bore  journals  gives  a comjdete  section  for  about  600  feet 
above  the  level  of  the  G-overnment  mine  seam,  and  about  300  feet 
below  it.  The  record  also  shows  a 4-feet  seam  of  coal  lying  about 
46  feet  beneath  the  Government  mine  seam,  and  also  another  of 
equal  thickness  of  about  100  feet  lower  down. 

The  uppermost  4-feet  seam  may  be  correlated  with  the  4-feet  seam 
which  the  section  in  No.  4 hand  bore  show's  to  exist  about  80  feet 
bek.^w'  the  mine  seam.  It  is  noteworthy  that  No.  9 Hand  Bore 
was  met  with  in  No.  4 Diamond  Drill  Bore  which  is  situated  some 
little  distance  to  the  West. 


* Full  details  as  to  the  nature  of  the  measures  in  this  and  subsequent  tables  will  be 
found  on  pp.  13-21  of  the  Annual  Progress  Report  of  the  Geological  Survey  for  the  Year  1898. 
Perth:  By  Authority:  1899, 
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No.  4. — Diamond  DriU  Bore. 
.580  feet  above  Sea  Level. 


Nature  of  Strata. 

Thickness. 

Dei>th. 

Eemarks. 

ft. 

in. 

ft. 

in. 

Measures  ... 

40G 

o 

Ai'tesian  -vvater  coniuienced  to 

Co.al 

0 

9 

40(5 

o 

flow  at  80  feet  in  depth  from 

Measures  ... 

87 

8 

407 

2 

a bed  of  grey  sandstone  in 

Coal 

0 

6 

494 

10 

this  bore ; as  the  work  was 

Measures  ... 

92 

9 

49.3 

4 

continued,  the  supply  gradu- 

Coal 

11 

0 

588 

1 

ally  increased  until  the  grey 

Measures  ... 

10 

8 

599 

1 

sandstone  was  reached  at  a 

Coal 

3 

0 

t;o9 

9 

depth  of  634  feet,  when  it 

Measures  ... 

3 

6 

G12 

9 

was  flowing  at  the  rate  of 

Coal 

13 

4 

610 

3 

15,000  gallons  per  diem ; 

Measures  ... 

32 

10 

029 

7 

and,  when  boring  oiserations 

Coal 

4 

0 

t)G2 

D 

ceased,  water  was  flowing  at 

Measures 

90 

7 

GGG 

5 

the  rate  of  25,000  gallons  per 

Coal 

4 

0 

7G3 

0 

day. 

Measures  ... 

1 

707 

0 

Coal  

2 

8 

789 

1 

Measures  ... 

109 

1 

791 

Total 

900 

10 

900 

10 

Between  the  outcrop  of  the  Government  Mine  seam  and  the 
granitic  rocks  to  the  North,  two  shafts  have  been  put  down  by  a 
South  Australian  syndicate,  with  the  oljject  of  testing  the 
measures  lielow  the  seam.  No  record  would,  however,  seem  to  have 
been  kept  of  the  strata  pier(;ed  by  the  shafts. 

Shaft  No.  1,  on  Coal  Mining  Lease  85,  so  far  as  can  be  judged 
by  the  material  lying  at  grass,  appeared  to  pass  through  white, 
gritty  sand  (fine  conglomerate  ?),  associated  with  the  Coal  Measures. 
The  most  Northerly  shaft.  No.  2,  entered,  after  penetrating  the 
superficial  cover  of  ferruginous  conglomerafe,  the  crystalline  rocks 
which  form  the  floor  of  the  basin. 

Diamond  Drill  Bore  No.  2,  ou  the  North  bank  of  the  Collie- 
River,  on  Coal  Mining  Lease  100,  of  which  the  section  exposed 
is  appended,  pierced  an  8-feet  seam  of  coal  at  a depth  of  127 
feet  from  the  surface. 


No.  2—  Diamond  Drill  Bore. 

587  feet  above  Sea  Level. 


Nature  of  Strata. 

Thickness. 

Depth. 

Remarks. 

ft.  in. 

ft.,  in. 

Measures  ... 

55  1 

A fine  stream  of  artesian  water. 

Coal 

2 7 

55  1 

yielding  about  50,000  gallons 

Measures  . ’ . 

69  7 

57  8 

per  diem,  flows  from  this 

Coal 

8 3 

127  3 

bore. 

Measures  ... 

103  5.1 

135  6 

Coal 

0 2 

238  11.1 

Measures  ... 

6 8 

239  1,1 

Coal 

0 10 

245  9^ 
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No.  2 — Diamond  Drill  Bore — continued. 


Nature  of  Strata. 

Thickness. 

Depth. 

Bemarks. 

ft. 

in. 

ft. 

in. 

Measures  ... 

62 

10 

246 

71 

Coal 

0 

8 

309 

51 

Measures  ... 

4 

310 

11 

Coal 

U 

4 

314 

9 

Measures  ... 

1 

7 

315 

1 

Coal 

0 

2 

316 

8 

Measures  , . 

3 

8 

316 

10 

Coal 

0 

41 

320 

6 

Measures  ... 

4 

320 

101 

Coal 

0 

61 

325 

5 

Measures  ... 

42 

31 

325 

111 

Coal  

0 

8 

368 

3 

Measures  ... 

64 

1 

368 

11 

Coal 

0 

9 

433 

0 

Measures  ... 

296 

9 

433 

9 

Coal 

1 

0 

730 

6 

Measures  .. 

45 

0 

731 

6 

Coal 

1 

0 

776 

6 

Measures  ... 

172 

9 

777 

6 

Coal  

1 

3 

950 

O 

Measures  ... 

0 

4 

951 

6 

Total 

9,51 

10 

951 

10 

Some  little  distance  to  the  West  of  the  Wallsend  Colliery,  a 
private  diamond  drill  has  been  used  to  test  the  measures  to  a depth 
of  500  feet.  The  bore  is  situated  near  the  South-Eastern  cimner  of 
Coal  Mining  Lease  105.  The  following  is  a record  of  the'strata 
pierced : — 

Cahjx  Drill  Bore,  West  Collie  Coal  Proprietary  Company,  Coal 
Mininq  Lease  105. 


Natiu-e  of  Strata. 

Thickness. 

Depth. 

Measures  ... 

ft. 

157 

in. 

0 

ft. 

in. 

Coal  

2 

0 

157 

0 

Measures  ... 

40 

8 

159 

0 

Coal 

0 

6 

199 

8 

Measures  ... 

20 

4 

200 

2 

Coal 

0 

3 

220 

6 

Measures  ... 

20 

9 

220 

9 

Coal 

0 

2 

241 

6 

Measures 

37 

4 

241 

8 

Coal 

3 

0 

279 

0 

Measures  ... 

69 

7 

282 

0 

Coal 

2 

0 

351 

7 

Measures  ... 

18 

1 

353 

7 

Coal 

2 

8 

371 

8 

Measures  ... 

12 

7 

374 

4 

Coal 

6 

0 

386 

11 

Measures  ... 

1-10 

6 

392 

11 

Total  

503 

5 

503 

5 
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There  appears  to  be  no  coal  at  all  comparable  with  that  in  the 
Wallseud  Colliery  in  this  section,  unless  the  seams  have  thinned 
out  considerably  in  this  direction,  or  a fault  passes  between  the 
two  localities. 

The  strata  at  the  Western  end  of  the  field,  where  the  discovery 
of  coal  was  first  made,  have  been  tested  by  means  of  shafts  and 
bore  holes.  Number  7 Diamond  Drill  Bore  near  the  Northern 
edge  of  the  l)asin,  as  can  be  seen  l\v  the  section,  attained  a depth 
of  528  feet,  and  passed  through  but  one  seam  of  coal  nine  inches 
thiclr. 


No.  7. — Diamond  Drill  Bore. 


Altitude,  .591  feet  above  Sea  Level. 


Nature  of  Strata. 

Thickness. 

Deptli. 

Measures  ... 

ft. 

268 

in. 

0 

ft,  in. 

Coal  

0 

9 

268  0 

Measures  ... 

259 

3 

268  9 

Total  

528 

0 

.528  0 

Further  to  the  West,  No.  6 Diamond  Drill  Bore  ])enetrated  to 
a depth  of  424  feet  below  the  surface,  and  jiassed  through  six  seams 
of  coal,  the  largest  being  returned  as  5 feet  6 inches  in  thickness. 


No.  6. — Diamond  Drill  Bore. 


Altitude,  580  feet  above  Sea  Level. 


Nature  of  Strata. 

Thickness, 

Depth. 

ft.  in. 

ft.  in, 

Measures  ... 

38  1 

Coal 

1 5 

38  1 

Measures  ... 

22  4 

39  6 

Coal 

0 6 

61  10 

Measures  ... 

17  2 

62  4 

Coal 

5 6 

79  6 

Measures  ... 

107  6 

85  0 

Coal 

0 6 

192  6 

Measures  ... 

9 6 

193  0 

Coal 

1 0 

202  6 

Measures  ... 

6 6 

203  6 

Coal  

1 6 

210  0 

Measures  ... 

212  6 

211  6 

Total 

424  0 

424  0 

A short  distance  diie  South  of  this  Bore,  a vertical  shaft  has  been 
put  down  to  a depth  of  135  feet,  of  wliich  the  following  [)articnlars 
have  been  snp])lied  : — 


Nutuve  of  Strata,  j 

Thickness. 

Deptli. 

ft. 

in. 

ft.  in. 

Measm-es  ... 

25 

0 

Coal 

0 

7 

25  U 

Measures  ... 

31 

3 

25  7 

Coal  

0 

3 

56  10 

Measures  ... 

1 

1 

57  1 

Coal  

0 

10 

5.S  2 

Measures  ... 

4 

.59  0 

Coal  with  Carlaonaceous  Shale 
hands 

2 

ti 

87  4 

Measures  ... 

1 12 

3 

90  10 

Data  incomplete 

... 

Between  the  rt)of  and  the  floor  of  the  seam  worked  is  said  to 
be  14  feet.  Seventeen  feet  above  this  seam  is  another,  showing  18 
inches  of  coal,  and  18  inches  of  shale. 

On  Coal  Mining  Leases  86  and  89  a good  deal  of  exploring  has 
been  done.  A seam  of  coal  has  been  worked  from  the  outcrop  l>y 
an  inclined  shaft.  The  section  of  the  seam  (Collie  Proprietary)  is 
as  follows : — 


Feet. 

Inches. 

Coal  

...  4 

61 

Shale  ... 

...  1 

4 [>Top  seam. 

Coal  

...  0 

2J 

Clay  Band 

...  0 

2 

Sandstone 

...  4 

9 

Carbonaceous  Shale  ... 

...  2 

0 

Coal  

2 

31 

Carbonaceous  Shale  ... 

...  0 

6 ^ Bottom  Seam 

Coal  

...  2 

6J 

Two  hand  bores  have  been  put  down  to  the  Eastward  of  the 
inclined  shaft,  and  pierced  the  seams  at  36  and  43  feet  respectively. 
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The  strata  passed  through  are  as  follows  : — 


Bore  on  Coal  Mining  Lease  No.  89,  86  yards  East 
from  the  mouth,  of  the  Bay-hole. 


Nature  of  Strata. 

Thickness. 

Depth. 

ft. 

iu. 

ft. 

in. 

Measures  . . . 

30 

0 

Coal  'I 

06 

0 

30 

0 

Black  Shale  }> 

Top  Seam 

-1  1 

0 

36 

0 

Coal  J 

LI 

0 

37 

0 

Measures  . . . 

... 

6 

0 

38 

0 

Coal 

Bottom  Seam 

8 

0 

44 

0 

Measures  ... 

... 

14 

0 

52 

0 

Total 

1 

66 

0 

66 

0 

llie  following  is  a section  of  the  strata  pierced  in  the  hand 
bore  on  Coal  Mining  Lease  89,  distant  89  yards  to  the  South-East 
of  tile  tunnel  above  mentioned  : — 


Bore  on  Coal  J 


Nature  of  Strata. 


Measures  ... 

Coal  (smut) 

Measures  ... 

Coal  ) 

Black  Shale  bauds  ) 

Coal 

Measures  ... 

Coal 

Shale  Bottom  Seam  . . . 
Coal  3 
Measures  ... 

Total  


initig  Lease  89. 


Thickness. 

* 

Depth. 

ft. 

in. 

ft.  in. 

14 

0 

2 

0 

14  0 

27 

2 

16  0 

(4 

6 

43  2 

lo 

t) 

47  8 

1 

4 

48 

5 

11 

49 

2 

3 

oo 

0 

6 

57 

2 

9 

58 

1 

0 

60  11 

61 

11 

61  11 

Tlie  coal  met  with  in  Government  Hand  Bores  13  and  14  to 
tlie  North  of  the  main  workings  are  probably  on  a lower  horizon 
than  the  Collie  Propi-ietary  seam.  No.  13  Hand  Bore  penetrated 
two  seams,  the  first  about  seven  feet  thick  at  a depth  of  15  feet, 
and  the  9 feet  6 inches  seam  at  a vertical  depth  of  26  feet 
below  the  surface.  About  15  chains  East  of  this  is  No.  14  bore, 
which  was  carried  down  84  feet  2 inches,  when  a seam  of  coal  was 
met  with  ; its  thickness  vras  never  tested,  owing  to  the  abandonment 
of  the  bore.  The  seams  in  No.  3 Hand  Bore  may  probably  be  those 
shown  in  No.  4 Diamond  Drill  Bore  at  609  and  616  feet  respectively  ; 
these  being  the  only  coals  at  all  com]«rable  with  them. 

The  centre  of  the  coal  basin  has  been  explored  by  means 
of  Diamond  Drill  Bore  No.  3,  down  to  a depth  of  270  feet,  and 
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several  seams  of  coal  met  with.  The  section  of  this  bore  is  as 
follows : — 

Ho.  3. — Diamond  Drill  Bore. 

592  feet  above  Sea  Level. 


Nature  of  Sti-ata. 

Thickness. 

Deptli. 

ft.  in. 

ft.  in. 

Measures  ... 

35  0 

Coal 

2 Si- 

35  0 

Measures  ... 

66  6 

37  Si 

Coal 

0 3 

106  2i 

Measures  ... 

40  6 

106  5i 

Coal 

1 5 

146  Hi 

Measures  ... 

10  71- 

148  41 

Coal 

5 0 

159  0 

Measm'es  ... 

13  91 

164  0 

Coal  

2 31 

177  91 

Measures  ... 

44  2 

180  1 

Coal  

0 7 

224  3 

Measures  ...  :.. 

11  51 

224  10 

Coal 

0 6 

236  3i 

Measures  ... 

33  6 

236  9i 

Total 

270  3-.V 

270  3i 

The  northern  outcrop  of  the  field,  just  to  the  Horth  of  Coal 
Mining  Lease  171,  was  explored  bv  Ho.  1 Diamond  Drill  Bore,  and 
the  granite  beneath  the  sedimentarv  beds  met  with  at  a depth  of 
417  feet.  Ho  coals  were  met  with.  The  strata  are  obviously  on  a 
lower  horizon  than  those  with  which  the  coals  are  associated  at 
Wallsend. 

Diamond  Drill  Bore  Ho.  5 was  sunk  to  a depth  of  96  feet, 
some  little  distance  outside  the  Western  edge  of  the  Coal  Measures. 
The  bore  passed  through  91  feet  of  superficial  deposits,  and 
penetrated  5 feet  into  an  olivine  diorite,  when  opeiations  ceased. 

The  Collie  Coalfield  being  situated  in  a comparatively  small 
basin  at  some  considerable  elevation  above  the  Coastal  Plain,  it  is 
by  no  means  im^irobable  that  similar  areas  exist  along  the  coast, 
where  the  physical  conditions  are  favourable  to  the  deposition  of 
coal  seams.  That  such  a condition  is  highlv  probable  is  shown  by  the 
fact  that  in  places  along  the  range  fragments  of  strata  identical  with 
those  on  the  Collie  are  seen  resting  directly  upon  the  underlying 
rocks.  It  is  reported  that  many  years  ago,  what  was  repided  to  be 
a seam  of  coal  was  met  with  in  one  of  the  branches  of  the  Preston, 
eight  miles  from  Bimbury,  at  a place  called  the  “ Coal  Pits.’’  Two 
bores  were  put  doyvn,  and  in  one  of  them  12  inches  of  good  coal 
were  obtained;  no  record  yvould,  however,  seem  to  have  been  kept  of 
the  strata  pierced  in  these  bores. 

With  tlie  object  of  testing  the  countrv  beneath  the  Coastal 
Plain  in  this  district,  a Calyx  Drill  Bore  yvas  put  down  to  a depth  of 
1016  feet  * on  the  Dardanup  Estate.  The  strata  pierced  consisted 


* •24t'h  Jamiary,  1900. 
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cliielly  of  sands,  clays,  sandstones,  and  shales.  A seam  of 
hituminous  coal  was  met  with  at  150  feet  from  the  surface,  the  bed 
l)eing  6 inches  in  thickness ; at  452  feet  another  seam  of  5 inches 
was  pierced.  The  bore  is  still  in  progress. 

An  analysis  of  the  coal  from  Dardanup  was  made  in  the 
official  laboratory,  wdth  the  following-  resnlt : — 


Moisture 

...  14-36 

Volatile  Hvdro-carbons 

...  35-89 

Fixed  Carbon 

...  64-14 

■Ash 

...  3-61 

118-00 

It  is  not  known  fmm  which  of  the  t^Yo  seams  the  sample  was 
<d>tained. 


THE  \A\SSE. 

A good  deal  of  experimental  boring  has  been  carried  out  since 
the  year  1892  in  the  neighliourhood  of  the  V^asse  River,  which  enters 
Geographe  Bay  near  Wonnerup,  some  miles  to  the  North  of  Cape 
Natnraliste. 

In  all  there  have  been  six  recorded  bores,  in  the  wdiole  of 
w'hich  25  cc.ial  seams  have  lieen  reported.  The  greatest  thickness  of 
coal  in  any  one  bore  was  about  3 feet  6 inches.  No  analyses  of  the 
most  promising  of  the  beds  appear  to  have  been  made.  In  twm 
l)ores  only  does  the  floor  of  crystalline  rocks,  upon  which  the 
strata  were  laid  down,  appear  to  have  been  met  with. 

So  far  as  may  be  judged  from  the  bore  journals,  the  strata 
consist  largely  of  sand — in  all  probability  an  incoherent  sandstone — 
shales,  wdth  pyritous  nodules,  and  dark  and  yellow^  clays.  They  in 
all  probability  rejtresent  the  Nortluvard  continuation  of  the  Ely 
Brook  beds. 

The  following  tables  give  such  particulars  with  reference  to  the 
coals  passeil  through  as  are  available: — 

No.  1. — Section  of  Bore  six  miles  from  Busselion 
on  the  Vasse  Biver. 


Nature  of  Strata. 

Thickness. 

Depth . 

ft. 

in. 

ft.  in. 

Measures  ... 

19 

0 

Coal 

3 

0 

19  0 

Measures  ... 

137 

0 

22  0 

Total 

159 

0 

159  0 

The  seam  of  coal  in  this  bore  is  said  to  be  the  same  as  that  met 
wdth  at  93  feet  6 inches  in  Bore  No.  3.  This  bore  also  penetrated 
mixtures  of  coal  and  clay  at  different  depths. 
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No.  2. — Section  of  Bore  five  miles  from  Busselton. 
at  the  Vasse. 


Natiu-e  of  Strata. 

Thickness. 

Depth. 

ft.  in. 

ft.  in. 

^Measures  ... 

88  7 

Coal 

3 0 

88  ^ 

^Measures  ... 

52  0 

91  7 

Total  

143  7 

143  7 

No.  3. — Section  of  Bore  four  miles  from 

Busselton, 

on  Fairlav-n  Estate. 

Natm-e  of  Strata. 

Tliickness. 

Depth. 

ft.  in. 

ft.  in. 

Measures  ... 

93  9 

Coal  

1 1* 

93  9 

Measures  ... 

31  8 

94  10 

Coal 

0 7 

126  6 

Measures  ... 

19  1 

127  1 

Coal 

1 2 

146  2 

Measures  ... 

27  10 

147  4 

Coal 

3 oh 

175  2 

Measures  ... 

69  4^ 

178  7i 

Coal 

248  0 

Measures  ... 

21  2 

Total 

269  2 

269  2 

No.  4. — Section  of  Bore  five  m iles  from  Busselton. 


Nature  of  Strata. 

Thickness. 

Depth. 

• ft. 

iu. 

ft.  iu. 

Measures  ... 

96 

0 

Coal 

2 

0 

96 

0 

Measures  ... 

18 

0 

98 

0 

Coal  

4 

0 

116 

0 

Measures  ... 

62 

0 

120 

0 

Coal 

1 

0 

182 

0 

Measures  ... 

o7 

0 

183 

0 

Coal 

1 

0 

240 

0 

Measures  ... 

8 

0 

241 

0 

Coal 

1 

6 

247 

0 

Measures  ... 

21 

0 

248 

6 

Coal  

1 

6 

269 

6 

Measures  ... 

161 

0 

271 

0 

Coal 

2 

0 

432 

0 

Measures  ... 

12 

2 

434 

0 

Total 

476  2 

1 476  2 

* This  seam  of  coal  is  said  to  he  the  equivalent  of  tliat  met 
■\vi1:h  at  19  feet  in  Boi’e  No.  1. 
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No.  5. — Section  of  Bore  six  m iles  from,  BusseJton, 
on  the  Vasse  River. 


Nature  of  Strata. 

Tliickness. 

Deptb. 

Measures  ... 

ft.  in. 

5:^  11 

ft.  in. 

Coal 

0 1 

58  11 

Measures  ... 

157  0 

54  (> 

Coal  

0 1 

211  0 

Measures  ... 

162  11 

211  1 

Coal 

1 6 

374  0 

Measures  ... 

97  6 

375  6 

Coal 

1 0 

463  0 

Measures  ... 

191  6 

464  0 

Granite  and  (tiieis.s 

1 0 

655  6 

Total  

656  6 

656  6 

No.  0. — Section,  of  Bore  at  Netvton,  nea  r Busselton,. 


Nature  of  Strata. 

Tliickness. 

Depth. 

ft. 

in. 

ft. 

in. 

Measures  ... 

113 

0 

Coal  (inferior) 

1 

6 

113 

0 

Measures  ... 

21 

0 

114 

6 

Dark  Shale  ^vdtli  two  four-inch 
coal  bands 

2 

0 

135 

6 

(Measures  ... 

69 

6 

137 

6 

Coal  (inferii'i-) 

1 

t) 

207 

0 

Measures  ... 

4 

0 

208 

6 

Coal  

0 

6 

212 

6 

Measures  ... 

21 

6 

213 

() 

Coal 

1 

0 

234 

6 

Measures  ... 

9 

0 

235 

6 

Coal  

0 

6 

244 

6 

Measures  ... 

33 

6 

245 

0 

Coal  ...  ...  ... 

0 

6 

278 

6 

Measures  ... 

2 

0 

279 

0 

Coal 

u 

3 

281 

0 

Measures  ... 

49 

0 

280 

9 

Gneiss 

0 

3 

329 

9 

Total  

330 

0 

330 

0 

FLY  BROOK. 

“ The  Fly  Brook  is  the  furthest  branch  to  the  South-East  of 
tlie  Donnelly  River,  which  discharges  itself  into  the  Southern  Ocean, 
al)out  30  miles  East  of  Cape  Leeuwin.  The  river  is  always  running, 
since  there  is  a large  rainfall  in  this  portion  of  the  Colony,  but, 
unfortunately,  it  is  not  navigable,  besides  which  the  estuary  at  its 
mouth  is  closed  lyv  a sand  bar;  therefore,  the  nearest  ports  that 
ships  could  use  are  Airgusta  and  Ilamelin  Harbour,  about  30  miles 
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to  the  Westward.  Ou  this  l^rook  some  coal-miihug  leases  were 
taken  up  in  the  year  1888,  but  the  existence  ol  coal  seams  appears 
to  hare  been  known  to  some  of  the  older  inhabitants  tor  many 
years.  Several  reports  have  been  made,  which  show  that  four 
large  seams  of  coal  outcrop  in  the  gully.  These  leases  were  tested 
in  a systematic  manner  liy  a series  of  liore  holes,  to  determine  the 
number,  size,  quality,  and  extent  of  the  seams,  which  were  shown 
to  extend  over  the  whole  area  taken  up,  the  large  seams  being  easily 
identified  when  met  with  in  the  dilfevent  holes  by  their  persistent 
thickness,  associated  beds,  and  partings;  Imt  up  to  the  present  the 
entire  thickness  of  this  formation  in  the  deep  ground  is  unknowm 
since  there  was  so  much  water  in  drifts  that  the  bore  hole  was 
continually  falling  in.  One  of  the  l)ores  passed  through  about  20 
feet  of  coal  in  sinking  to  a ilepth  of  128  feet,  consisting  of  17  seams, 
the  largest  being  5 feet  4 inches  with  a 6-inch  cla-y  parting,  2 feet 
4 inches  with  a 3-inch  parting,  and  2 feet  3 inches  with  a 2-inch 
parting.  Othei-  seams,  up  to  a foot  in  thickness,  could  also  be 
worked,  since  several  occur  close  together  separated  only  by  shaly 
partings. 

“ The  coal  itself  is  a highly  lustrous  variety,  having  almost  the 
appearance  of  jet,  but  lacking  its  hardness,  while  the  woody  structure 
is  clearly  visible  in  some  pieces.  Upon  assay  it  proves  to  lie  almost 
identical  in  composition  with  the  cretaceous  coals  of  the  Pacific 
coast  of  North  America. 

“ The  average  of  three  samjiles  of  Ply  Brook  coal  assayed  in 


Melbourne  and  Adelaide  is  : — 

Water  16-40 

Volatile  matter  . ...  ...  38'23 

Fixed  Carbon  ...  ...  ...  43-32 

Ash  1-8.5 


As  the  similar  coal  in  America  is  used  largely  for  steam  and  other 
purjioses,  there  is  no  reason  why  this  should  not  jirove  to  be  of 
value  in  the  future.  The  distance  from  a port  is  a great  drawback, 
whilst  the  large  percentage  of  water  the  coal  cont.ains  renders  it  too 
friable  for  much  handling.  It  may  be  mentioned  that  the  samples 
sent  away  were  no  test  since  they  came  out  of  the  creek  bed,  being 
Tiirrch  weathered,  and  containing  a very  large  quantity  of  water; 
therefore,  the  coal  from  a depth  should  not  contain  nearly  as  much. 

“The  coal-bearing  series  here  consist  of  sandstone,  grits,  and 
clay  beds  (the  latter  of  -which  are  often  micaceous)  the  whole  being- 
overlaid  l)y  a bed  of  ferruginous  conglomerate,  containing  large 
water- worn  pebbles  of  Cjuartzite,  cpiartz,  and  other  meta.morphic 
rocks.  This  bed  is  not  met  with  in  many  places  in  the  district,  and 
probably  forms  the  junction  between  the  coal-bearing  series  and  the 
crystalline  rocks.” 

hlMBERLEY. 

According  to  the  researches  of  Mr.  Woodward — 

“ It  is  also  highly  probable  that  coal  will  be  found  in  the 
Northern  portion  of  the  Kimberley  district,  near  Wyndham,  where 


the  carboiuferous  series  is  lar£>'ely  developed  in  the  quartzite  and 
sandstone-capped  flat-topped  hills,  with  shale  beds  beneath,  attain- 
ing an  elevation  of  as  ninch  as  1,000  feet.  These  shale  beds  must 
be  of  great  thickness,  for  in  the  well  at  the  Imse  of  the  Bastion 
Hill  they  were  found  t(')  go  down  over  100  feet,  whilst,  they  are  seen 
in  sections  in  the  side  of  the  hill  700  or  800  feet.  The  onlv  wav 
to  make  certain  whether  coal  Oeds  do  exist  is  bv  Ix'-ring,  which  at 
the  same  time  would  jirobably  secure  a water  supply  for  tlie  town.” 

A bore  was  put  down  at  the  foot  of  Bastion  Hill  in  1897  to 
a depth  of  690  feet,  in  the  search  of  artesian  water.  The  bore  passed 
through*  a series  of  hard  sandstones  and  sliales,  but  met  with  no 
coal  seams.  As  the  bore  had  not  pierced  the  whole  thickness  of 
sedimentary  strata,  it  cannot  be  said  that  the  cpiestion  of  coal  has 
been  definitely  settled. 


BROWN  COALS  OF  THE  SOUTH  COAST. 

Along  the  bold  rough  South  coast,  between  Albany  and 
Point  D’Entrecasteaux,  without  shelter  or  harbours  for  even  small 
vessels,  stretches  a narrow  strip  of  calcareous  country  covered  with 
abundance  of  herbage.  This  coast  consists  of  liold  headlands  of 
granite  or  high  cliffs  of  sandstone,  which  latter,  when  it  forms 
capes,  is  always  iirotected  to  a.  certain  extent  from  the  action  of  the 
sea  by  reefs  or  islands  of  rock.  There  are  numerous  inlets  along 
this  coast,  but  these  are  useless  as  harljmirs,  since  they  are  either 
too  shallow  or  have  their  mouths  barred,  whilst  they  are  gradually 
Ijeing  filled  up  with  mud  by  the  running  streams  which  discharge 
themselves  into  them,  fi’hese  inlets  were  at  no  very  remote  period 
permanently  connected  with  the  sea  by  wide  and  deep  channels, 
but  since  the  coast  rose,  the  sand  dunes  which  now  form  the  clifirs 
were  blown  \ip,  fringing  the  coast  between  the  inlets  and  the  sea, 
often  completely  blocking  up  their  entrances. 

“ The  only  good  harbour  upon  this  coast  is  King  George’s 
Sound,  where  the  natural  features  have  protected  its  entrance  from 
being  closed  up  by  sand.  The  inner,  or  Princess  Royal  Harbour,  is, 
however,  Ijeing  rapidly  filled  in  at  its  head  by  a sand  drift,  which  is 
gradually  creeping  oyer  the  coastal  hills.  When  this  line  of  coast 
hills  was  first  formed  they  were  more  continuous  than  they  are  now, 
but  at  the  sametime  they  were  lower,  whilst  behind  them  was  a low 
swampy  fiat  or  lagoon  into  which  the  streams  from  the  North 
discharged  themselves.  In  this  lagoon  accumulated  large  quantities 
of  vegetable  matter  which  gradually  formed  a peaty  substance  of 
the  brown  coal  class.  This  coal  is  found  to  be  of  better  quality  in 
the  middle  of  these  basins,  whilst  towards  the  edges  it  consists 
almost  entirely  of  sand ; it  is  also  overlaid  by  black  sand  which 
contains  a very  large  quantity  of  vegetable  matter.”! 

* Eei>ort  of  the  Department  of  Public  Works  for  the  Year  1897-98,  Perth  ; By  Authority  : 
1898. 

■r  H.  P.  Woodward.  Miumg-  Handbook  to  the  Colony  of  We.stem  Australia  ; 2nd 
Edition.  Perth  ; By  Authority  : 1895  ; pp.  145-146. 
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The  same  author  pointed  out,  in  a report  upon  the  prosjieet  of 
obtainiuo-  coal  near  Albanv,*  that  a large  basin  surrounded  bj 
granite  exists  in  tlie  neighbourhood,  but  that  boring  operations 
alone  could  determine  the  presence  of  coal  seams.  For  the  purpose 
of  testing  this  basin  a bore  was  put  down  on  the  Eastwood  Estate, 
7\  miles  from  Albany,  on  the  Great  Southern  Railway  Line. 

The  following  is  a section  of  the  strata  pierced : — 


Nature  of  Strata. 

Thickness. 

Depth. 

Sandy  Peat 

ft.  iu. 

K 6 

ft.  ill . 

Ferruginous  Sandstone  ... 

1 0 

S 0 

tiand  and  .Black  Clay 

■)  0 

9 0 

< juicksand 

.J  0 

1.5  0 

Ferruginous  Sandstone  ... 

0 1 

20  0 

(.Quicksand ... 

do  0 

20  1 

Stiff  Black  C.daA-  ... 

4 0 

.50  1 

(^iuicksand... 

10  0 

54  1 

BroAvn  Coal  and  (piicksand 

:?  0 

04  1 

Total 

07  1 

07  1 

The  bore  collapsed  at  67  feet,  without  the  whole  thickness  of  the 
b<‘ds  having  been  obtained. 

An  analysis  of  the  seam  showcl  its  composition  to  be — 

Water  ...  ...  ...  ...  6'275 

Volatile  Matter  ...  ...  ]8’84 

Fixed  Carl  ion  ...  ...  ...  14-835 

.Vsh  60-05 

Mr.  VVoodAvard  reports-t : — " The  samjde  is  of  a dull  sooty 
black  colour,  shoAving-  a good  deal  of  vegetalile  structure.  It  is 
not  highly  mineralised.  Imt  fairly  com] )act.  soft,  friable,  and  soils 
the  hands.  The  fracture  is  irregular,  shoAving  a laminated  struc- 
ture. It  tloes  not  ignite  readily,  but  when  made  reil  hot  it  burns 
slowly,  giA'iiig  out  a good  deal  of  heat,  and  Avlien  ignited  in  a tube 
it  gAes  oft  a small  ipiantity  of  gas,  tar,  and  Avater.  Tlie  percentage 
of  Avater  is  Ioav  for  a coal  of  this  rlass  ; tlie  volatile  matter,  consisting 
of  luminous  and  non-luminous  gases,  is  alS(A  Ioav.  so  is  the  tixed 
carbon,  AAdtilst  the  quantity  <>1  ash  is  enormo\is.  The  coke  Avas  in 
the  form  of  a fine  sootv  ]>oAvder.  Avhilst  the  ash  was  light  and  of  a. 
creamy  colour.” 

In  1899  further  boring  operations  in  tlie  vicinity  of  Albany 
have  been  carried  out,  Imt  so  far  Avithout  anv  great  success. 

A further  reference  is  made  l)y  Mr.  Woodivard  to  the  dejiosits 
of  the  South  Coast,  and  a des(-ription  given  of  the  mode  of  occur- 

* Geueral  Report  for  tlie  Year  189-2  etc.  Pertli  : ti,y  Aiitliority  : 189:1 ; pp.  3-4. 

+ Loc.  cif. 
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reuce  and  origin  of  lacnstrine  coals,  wliich  this  author  remarks: 
occur : — ■ 

“ In  seams  often  of  considerable  size,  with  underlying  shale 
beds,  which  latter  contain  roots  and  pieces  of  wood,  with  pyrites 
more  or  less  decomposed,  when  it  forms  red  ironstone  nodules  and 
alum  shale,  this  latter  being  met  with  as  efflorescences  on  the  cliff 
faces.  Above  these  coal  beds  are  sandstone,  often  containing  large 
ci[uantities  of  carbonaceous  matter,  whilst  the  coal  itself  varies 
greatly  in  quality,  often  consisting  largely  of  sand.  There  are  no 
indications  of  true  coal  ujmn  this  coast ; in  fact,  the  granite  basins 
seem  to  be  filled  entirely  with  these  recent  lacustrine  and  estuarine 
deposits.  . . . These  ancient  liasius  are  generally  small,  but 

even  where  large  ones  occur,  as  to  the  Northward  of  Albany,  there 
are  no  indications  which  Avoidd  lead  one  to  hold  out  the  least  hope 
that  true  coal  will  ever  be  found  here,  because  brown  coal  associated 
with  sandstone,  shale,  and  pyrites  are  no  indication  that  the  car- 
boniferous formation  exists,  since  these  same  rocks  occur  in  many 
different  modern  formations.” 

CIRAPHITE. 

Graphite  has  Ireen  found  in  association  with  certain  ferru- 
ginous deposits  in  the  Champion  Bay  District,  l>ut  proved  to  con- 
tain too  large  a percentage  of  iron  to  be  of  any  remarkable  value. 

A deposit  of  gra]diite  was  worked  in  the  neighbourhood  of 
Kendenup ; the  grajfiiite  proved  to  be  of  fair  quality,  but  the  dis- 
tance from  market  jjroved  an  insu]>erable  bar  to  its  economic 
working. 

“ Some  years  ago  a deposit  of  graphite  (plumbago)  was  dis- 
covered near  the  head  of  the  Donnelly  Itiver,  about  10  miles  East 
of  Dickson’s,  on  the  Lower  Blackwood  Road,  and  between  eight 
and  ten  miles  South  of  Nelson  Grange,  the  j^roperty  of  Mr.  Allnut, 
a few  miles  from  Bridgetown.  Al)out  six  years  ago  a syndicate 
was  formed  at  the  Vasse,  which  took  up  and  pjrospected  several 
blocks,  but  the  price  of  graphite  at  the  time  was  so  low  that  the 
work  was  aljandoned  before  much  had  been  done.  Early  in  the 
year  1894  Mr.  Knox  Brown  reported  that  he  had  discovered 
apparently  payable  plumbago  on  a protection  area  which  he  had 
taken  up  near  the  older  find.  This  latest  discovery  is  situated 
between  two  creeks  which  flow  in  deep  valleys,  from  one  of  which 
a drive  to  the  North  has  been  put  in  to  the  side  of  the  ridge,  at 
right  angles  to  the  outcrop  of  the  deposit,  with  the  result  that 
three  heels  wei’e  passed  through.  The  first  of  these  which  outcrops 
near  the  mouth  of  the  drive  is  28  feet  in  thickness,  being  followed 
by  13  feet  of  schistose  rock,  containing  a small  bed  1 foot  6 inches 
in  thickness,  whilst  the  third  bed  is  8 feet  in  thickness.  Several 
other  shafts  have  been  sunk,  and  oj^en  cuttings  made  to  test  the 
run  of  these  beds.  Fi’om  one  of  the  former,  about  four  chains  to 
the  Westward  of  the  drive,  which  appears  to  be  upon  the  large  bed, 
a sample,  weighing  25cwt.,  was  sent  to  England  in  order  to  ascer- 
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tain  its  commercial  value.  lu  another  shaft,  about  15  chains 
further  up  the  spur  to  the  Westward,  at  an  elevation  of  about  100 
h'et  above  the  mouth  of  the  drive,  the  deposit  was  again  struck  at 
a few  feet  from  the  surface.  These  beds  should,  correctly  speak- 
ing, be  called  plumbaginous  schists,  since  the  percentage  of  graphite 
contained  is  so  small,  the  main  portion  of  the  deposit  consisting  of 
a magnesian  silicate.  The  formation  consists  principally  of 
micaceous  and  talcose  schists,  which  here  strike  East  and  West, 
dipping  at  a high  angle  to  the  Northwards ; whilst  following  along 
to  the  Southward,  close  to  the  outcrop  of  the  graphite  beds,  is  a 
large  dyke  of  intrusive  granite.  A little  to  the  Eastward  of  the 
drive,  at  the  junction  of  the  two  creeks,  the  outcrop  of  this  deposit 
is  lost,  but  beds  of  steatite  are  met  with  along  this  line  as  far  as 
Wilgarup ; therefore  the  graphite  seams  will  also  probably  be 
found  to  extend  in  this  direction,  the  local  break  in  the  continuity 
of  the  rocks  being  due  in  all  probability  to  a fault.  To  the  West- 
Avard  the  graj)hite  can  be  traced  for  several  miles,  but  the  beds 
seem  to  split  up  and  become  smaller  upon  the  claims  that  were 
first  prospected.  This  deposit  of  earthy  graphite  is  due  to  the 
alteration  of  poor  shaley  coal  seams,  the  metamorphosis  being  in 
all  probability  due  to  the  indurated  gi’anite  to  the  Southward  which 
changed  the  coal  seams  into  grajdiite  and  the  shale  into  schists. 
It  offers  exceptional  facilities  for  cheap  AA^orking,  since  the  spur 
upon  which  it  is  situated  rises  so  rapidly  that  a drive  folloAving  the 
strike  from  the  outcrop  in  the  creek  would  have  100  feet  of  backs 
in  a distance  of  about  20  chains ; whilst  if  crosscuts  Avere  driven 
about  five  chains  from  the  valley  Avhich  runs  parallel  to  the  strike 
the  seam  would  be  obtained.  The  firm  of  crucible  makers  to  Avhom 
the  sample  was  sent  reported  it  to  be  of  no  commercial  value,  but 
since  graphite  is  put  to  a multitude  of  uses  at  the  present  day,  in 
most  of  which  forms  it  is  largely  adulterated  Avith  earthy  matter, 
and  so  long  as  our  deposit  does  not  contain  any  deleterious  sub- 
stance, it  should  certainly  be  of  some  value.  When  we  consider 
the  large  size  of  the  deposit,  the  cheapness  with  Avhich  it  could  be 
worked,  its  short  distance  from  good  roads,  the  enormous  quantity 
of  karri  timber  on  the  spot  of  almost  any  length,  and  the  per- 
petual supply  of  running  water,  it  should  certainly,  if  not  at  pre- 
sent, prove  in  the  near  future  to  be  of  great  value.”  * 

•Woodward,  H.  P,  The  South-Western  portion  of  the  Colony.  Appendix  I,  Report 
of  the  Department  of  Mines  for  the  Year  1894,  Perth  ; By  Authority  : 1895  ; p.  9. 
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CHAPTER  X. 

GUANO  DEPOSITS. 

Ctenekal  — Houtman’s  x\brolhos  Islands  — Analyses  op 
Western  Australian  CIuano — Production  of  Western 
Australian  CIuano. 


While  perhaps  the  accmniilations  of  guano  oecurriiig  in  the 
Abrolhos  Islands  and  elsewhere  in  the  North,  foi’ined  as  they  are 
by  organic  agencies,  may  not  in  a strictly  soientitie  sense  be  mineral 
deposits,  their  economic  importance  is  a sufficient  justification  for 
referring  to  them  in  a description  of  the  mineral  resources  of  the 
Colony. 

That  the  importance  of  these  deposits  is  considerable  may  be 
judged  frum  the  ajipended  table  of  Statistics,  simwiiig  the  pro- 
duction of  guano  in  the  Colony,  as  ].)repared  from  official  data.  No 
record  would  appear  to  hare  been  kept,  of  the  cjuantity  of  guano 
raised  previous  to  the  year  1847,  also  during  the  years  1847  to  1855, 
1855  to  1865,  1865  to  1872,  1872  to  1876,  and  alsi>  the  years 
between  1879  and  1882.  From  the  official  figures  it  ajipears  that 
since  1847,  81,978  tons  of  guano  have  been  raised,  and  that  the  total 
royalty  paid  to  the  Clovernment  from  that  date  amounted  to  A'38,861. 
From  the  year  1847,  as  shown  l)y  the  Customs  tigures,  76,766  tons 
of  guano,  valued  at  £dlo,:323,  have  been  exported  from  the  Colony. 

Up  to  the  present  time  the  chief  source  of  the  guano  laised  is 
in  Houtman’s  Alirolhos  Islands,  West  of  the  town  of  Geraldton. 

Hontman’s  Rocks  or  Houtman’s  Al)rolhos  consists  of  a little 
archipelago,  for  the  most  part  of  coral  formation,  situated  between 
latitudes  28°  15'  and  29°  South,  some  3t>  miles  off  tlie  niainland 
c.oast  of  Western  Australia  and  immediately  opposite  Champion 
Bay  and  the  thriving  port  of  Geraldton.  More  closely  examined 
the  Abrolhos  Archipelago  is  found  to  lie  separable  into  four 
secondary  groups,  characteri.sed  in  order  from  North  to  South,  as 
the  North  Island,  Wallaliy,  Easter,  and  Pelsart  Groups.  With  the 
exception  of  the  Wallaby  Group,  which  contains  ])lutonic  rocks 
corres]Kmding  in  character  with  those  of  the  mainland,  anil  having 
a,n  eleva.tion  of  some  3U  or  40  feet,  the  larger  residue  is  entirely  of 
coral  formation,  while  reefs  of  considerable  extent  also  encircle  the 
Wallaby  Series.  Their  composition,  as  niiLiiifested  more  particu- 
larly in  the  islets  of  the  Easter  and  Pelsart  Groups,  consists  of  hard 
■coral  limestone  conglomerate,  undermined  and  weathered  on  its 
exposed  aspects  intii  low  overhanging  cliffs  and  promontories  often 
of  the  most  fantastic  shape,  which  frequently  show  embedded  in 
their  eroded  surfaces  liut  slightly  altered  Corolla  of  the  Madi’eporidse 

of  1x10011  they  are  principally  composed From  time 

immemorial,  as  testitied  to  by  the  deep  guano  deposits,  Houtman’s 
Alirolhos  has  been  the  home  or  lireeding  centre  of  l■ountless  hosts  of 
sea  birds,  ivliich  still  resort  thither  in  enormous  quantities  in  the 
breeding  season On  account  of  the  vast  accumula- 

tions of  guano  lesulting  from  the  sea-birds  liaving  so  long  made  the 


Abrolhos  their  headquarters,  this  island  group  possesses  a con- 
siderable commercial  value.”* 

In  August,  1897,  Mr.  Licensed  Surveyor  Wells  was  despatched 
from  G-eraldton  to  the  Abrolhos  Islands  for  the  purpose  of  officially 
estimating  the  c|uantity  of  guano  still  available  on  the  Group,  t 
This  officer  visited  10  islands  of  the  Eastern  group,  and  on  four  of 
them,  viz..  Eat,  Third  Beacon,  and  Wooded  Islands  found  guano 
deposits  varying  from  4 inches  to  27  inches  in  thickness.  The  islands 
of  the  Eastern  Group  are  estimated  to  contain  18,944  tons  of  guano. 
Of  the  14  islands  of  the  Pelsart  Group  examined,  nine  were  found 
to  contain  guano  deposits,  viz.,  Pelsart,  Gun  Island,  and  seven  small 
islands  adjacent.  The  deposits  varied  from  7 inches  to  13  inches  in 
thickness  ; the  group  is  supposed  to  contain  48,468  tons  of  guano. 
Mr.  Wells  examined  18  islands  of  the  Wallaby  Group,  but  only 
made  surveys  of  four,  viz..  West  Wallaby,  Pelican  Island,  and 
North  and  South  Pigeon  Islands.  These  were  estimated  to  contain 
38,088  tons  of  guano  varying  in  thickness  from  4 inches  to  17  inches. 
Small  quantities  of  guano  occur  in  several  of  the  lesser  islands. 

Twenty-three  analyses  of  the  Abrolhos  Guano  have  been  made 
and  are  given  in  the  table  annexed. 


Analyses  of  Ahrolhos  Guano. 


No. 

Sand. 

Moisture, 

Phosphates, 

A. 

B. 

A. 

B. 

A. 

B. 

1 

7-14 

10-63 

4-13 

5-36 

oo'Ol 

.55'51 

2 

6-04 

5 '86 

6-65 

7-33 

50  .54 

49-23 

3 

8-20 

8-10 

432 

5-73 

5S'09 

55-23 

4 

0-80 

0-63 

5'45 

7-76 

67'98 

66' 15 

5 

0-79 

0-96 

7-23 

8-36 

60'88 

59-71 

6 

0-80 

1'56 

4-07 

5-73 

69-40 

67-13 

7 

3'.36 

2-70 

5-12 

6-86 

68-28 

63'50 

8 

0-93 

0-96 

6-28 

7'66 

68-84 

64-83 

9 

1-71 

0-46 

6-72 

■ 9-23 

62'67 

67-13 

10 

0-72 

1-46 

6'56 

9-60 

73-17 

58-17 

11 

2-08 

1-85 

4-00 

5-01 

77-40 

72-14 

12 

0-41 

0-50 

9-37 

7-63 

69-26 

65'71 

13 

0-36 

0-43 

6-80 

7-93 

69'68 

65 '60 

14 

O' 85 

0-30 

8-61 

10-06 

51-38 

46'50 

15 

0'4S 

0'5b 

8-16 

11-23 

55-43 

51-73 

16 

0-26 

0-23 

6-37 

8-06 

54-73 

51-95 

17 

1-40 

1-40 

5-40 

6' 56 

66'46 

62-17 

IS 

0-16 

0-15 

7'56 

1603 

61-72 

56'65 

19 

3-96 

3-63 

7-01 

9-60 

48-31 

46-28 

20 

6'04 

4- 73 

8-90 

11-60 

53-90 

50'20 

21 

0'64 

I'Ol 

4-37 

2-53 

63'53 

61-12 

22 

13-83 

13-30 

4-72 

3'56 

64'51 

51-94 

23 

4-81 

4-63 

3-74 

2-90 

69-82 

64-07 

Mean 

2'86 

2'87 

615 

7-66 

62-65 

58-81 

A.  Analyst. — S,  S,  Doug^all,  Pertli,  Western  Australia, 

B,  Analyst. — John  Hughes,  London,  England. 

* Saville-Kent,  W.  The  Naturalist  in  Australia.  London,  1897  : pp.  135-137- 
+ A.  J.  Wells.  Report  on  the  Abrolhos  Islands  Guano  Deposits.  Perth 
By  Authority  : 1897. 


i «ur. 

184.7 

1855 

1865 

1872 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 
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The  Production  of  Guano  in  Western  Australia,. 


Guano  Eaised. 

Guano  Exported. 

Quantity. 

Total  Value. 

Total 

1 Royalty  Paid. 

1 Quantity, 

Total  Value. 

tons  cwt. 

£ B.  d. 

£■  s. 

d. 

tons  cwt. 

£ 

S. 

d. 

<* 

3 

0 

18 

0 

0 

* 

25 

0 

125 

0 

0 

# 

* 

35 

0 

175 

0 

0 

* 

« 

# 

52 

0 

107 

0 

0 

2534 

0 

1267  0 

0 

735 

0 

367 

10 

0 

14355 

0 

7177  10 

0 

1212 

0 

6060 

0 

0 

19865 

3 

9932  11 

6 

13219 

0 

66095 

0 

0 

* 

* 

12041 

0 

54184 

0 

0 

# 

* 

1330 

0 

6650 

0 

0 

* 

Nil 

# 

* 

Nil 

724 

0 

362  0 

0 

456 

0 

2964 

0 

0 

2505 

0 

2012  5 

11 

1163 

0 

7559 

10 

0 

973 

0 

311  11 

4 

528 

0 

3432 

0 

0 

2631 

0 

1654  3 

0 

10157 

10 

66023 

15 

0 

3360 

0 

2052  14 

0 

3158 

0 

20527 

0 

0 

3582 

0 

1433  12 

0 

3110 

0 

12440 

0 

0 

3583 

0 

1697  10 

0 

3395 

0 

8488 

0 

0 

4038 

0 

1956  10 

0 

3913 

0 

9783 

0 

0 

6225 

0 

2858  10 

0 

6251 

0 

15628 

0 

0 

2569 

0 

1355  13 

4 

2508 

0 

4384 

0 

0 

3297 

0 

1570  0 

0 

4030 

0 

7052 

0 

0 

2001 

0 

969  10 

0 

2239 

0 

3919 

0 

0 

1945 

0 

544  0 

0 

100 

0 

200 

0 

0 

1618 

0 

191  5 

0 

1660 

0 

4506 

0 

0 

2569 

0 

331  6 

0 

1496 

5 

3250 

0 

0 

3604 

0 

1278  14 

11 

3950 

0 

9386 

0 

0 

2092 

4 

743  5 

1 

2045 

10 

5165 

0 

0 

8i070 

7 

39699  12 

1 

78812 

5 

318488  15 

0 

* No  rerords. 


CHAPTER  XI. 


ARTESIAN  WATER. 


Artesian  Wells,  Records  op  Bores,  Analyses  of  Artesian 

Water. 


In  its  broader  topographical  features.  Western  Australia  falls 
naturally  into  three  geographical  divisions:  — 

(o.)  The  Coastal  Plain.  This  consists  in  reality  of  a fringe 
of  strata  around  the  coast,  with  a more  or  less  gentle 
slope  to  the  seaward  The  plain  is  formed  for  the  most 
part  of  shallow  water  deposits,  sandstones,  con- 
glomerates, and  thin  shales,  with  occasionally  incoherent 
sand  and  clays.  The  Plain  has  a width  of  6U  or  7<) 
miles  in  pilaces  mi  the  Western  Coast,  though  in  the 
country  at  the  head  of  the  Great  Australian  Bight,  the 
Plain,  absolutely  devoid  of  rivers,  extends  some  dOd 
miles  into  the  interior.  The  inner  margin  of  the 
Coastal  Plain  reaches  an  altitude  of  60(i  feet  above 
sea-level  in  certain  localities.  The  Coastal  Plain  is 
se];>arated  from  the  interior  by  a l)elt  of 

(b.)  Hill  Ranges,  which  form  what  may  be  called  the  escarp- 
ment of  the  Plateaus  and  Plains  of  the  Interior.  The 
Hill  Ranges  have  an  average  elevation  of  about  1.2b0 
feet,  though  isolated  Ranges  reach  altitudes  of  4,0t>0 
feet  above  sea-level.  This  escarpment  has  either  a short 
or  steep  slope  down  to  the  edg<‘  of  the  Coastal  Plain,  into 
which  it  gradually  merges.  This  belt  of  country, 
drained  by  the  rivers  of  the  Colony,  is  formed  of 
granitic  and  metamorphic  rocks,  the  decay  of  which 
produces  excellent  soil;  it  comprises,  owing  to  its  rain- 
fall, the  principal  Agricultural  Districts  of  the  Colony. 

(r.)  The  Plateaus  and  Plains  of  the  Interior  consist  of  a 
broken  tableland,  from  wdiich  rise  isolated  hills  and 
ridges  of  metamorphic  rocks,  often  se])a.rated  by  sand- 
plains  of  some  considerable  extent,  and  containing 
depressions  occupied  lyy  saline  marshes,  clay  fiats,  brine 
lakes  or  deposits  of  salt.  There  are  no  rivers,  and  the 
rainfall  is  slight.  This  plateau  forms  the  chief  mineral 
region  of  the  Colony. 
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The  Coci.stal  Plain  is  of  considerable  economic  ini])Ovtaiice,  in 
that  the  certainty  of  obtaining  artesian  water  from  the  underlying 
strata  has  now  been  thoroughly  estaldished.  The  system  of  boring 
for  artesian  water,  however,  is  ca])able  of  great  exjtansion  in  the 
Colony,  ami  is  limited  oidy  by  locality. 

A glance  at  any  G-eological  Map  of  Western  Australia  shows  an 
enormous  extent  of  Recent  and  Tertiary  Strata  entering  the  Colony  at 
its  Eastern  border,  in  the  Nullabor  Plains,  and  extending  without  any 
interruption  as  far  as  Isi'aelite  Bay.  These  strata  consist  of  porous 
limestones  associated  with  beds,  into  which  the  rainfall  is  rapidly 
absorbed  and  discharged  seawards  in  the  form  of  fresh  water  springs. 
Where  these  strata  have  lieen  pierced  on  the  South  Australian 
side  of  the  border,  the  section  invariably  shows  from  300ft.  to 
•30Oft.  of  sandy  water-bearing  lieds,  of  undetermined  age,  covered  by 
a variable  thickness  of  calcareous  strata  of  liotli  Older  and  Newer 
Tertiary  age.  The  beds  have  a prevailing  dip  towards  the  Great 
Australian  Bight,  and  water  rises  in  the  bore  holes  to  a height 
ecpuil  to  that  of  the  sea  level.  So  far,  however,  the  water  obtained 
has  [)roved  to  lie  either  salt  or  brackish,  but  at  any  rate  suitable  for 
stock  purposes. 

The  whole  of  the  area  of  these  Iceds  in  the  Southern  portion 
of  this  Colony  may  lie  described  as  an  artesian  water  area, 
though  tiiere  may  be,  and  undoubtedly  are,  conditions  affecting 
tlie  water  supjily,  such  as  local  variations  in  the  thickness,  the 
relative  porosity  of  the  beds,  and  the  unevenness  of  the  floor 
upon  which  they  were  laid  down,  which,  with  our  present  meagre 
knowledge,  can  only  lie  set  at  rest  by  the  operations  of  the  drill. 

The  strata  (if  the  Coastal  Plain  in  the  vicinity  of  the  Swan 
River  have  proved  that  in  certain  areas  they  possess  all  the  con- 
ditions necessary  for  yielding  an  overflowing  supjily  of  water. 
The  structure  of  the  Coastal  Plain  differs  in  some  respects 
from  the  typical  areas  in  wliich  artesian  water  has  been  obtained  in 
the  Eastern  portions  of  Australia.  The  strata  are  horizontal  or 
nearly  so.  though  occasionally  there  is  a slight  local  dip  of  about 
five  degrees  in  places.  The  effect  of  this  horizontality  is  shown  in 
the  fact  that  the  water- carrying  beds  do  not  crop  out  on  the  surface 
at  the  foot  of  the  Darling  Range,  luit  impinge  directly  against  that 
portion  which  is  now  concealed  from  view.  These  beds,  clays 
( marls  r),  and  sandstones  with  occasional  limestones,  do  not  main- 
tain an  uniform  thickness  throughout,  but  are  disposed  in  the 
form  of  leuticidar  beds,  some  of  which  appear  to  be  of  exceptionally 
absorbtive  ]u’0]ierties. 

The  bores  which  have  already  been  put  down  between  the 
Darling  Range  and  the  Coast  have  shown  how  irregular  are  the 
strata  from  which  the  water  has  been  olitaiued,  and  what  is  of 
further  moment,  they  also  demonstrate  that  only  in  one  instance 
has  the  base  of  the  water-carrying  beds  been  reached. 

The  first  supply  of  artesian  water  in  the  vicinity  of  Perth,  v/as 
obtained  some  time  during  the  year  1873,  in  a bore  put  down  in  the 
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search  for  coal,  under  the  advice  of  Mr.  H.  Y.  L.  Brown,  then  Gov- 
ernment Geologist.  The  situation  of  the  bore  was  somewhere  near 
the  Canning  River,  a few  miles  South-East  of  Perth,  and  close  to 
the  foot  of^ the  Darling  Range.  The  following  is  a description  of 
the  material  brought  up  from  time  to  time,  as  determined  bv  Mr. 
Brown  ; - 


Canning  River  Bore. 


Natiu'e  of  Strata.  Thickness. ' Deptli. 


Sand,  gravel,  sandy  clay,  anil  small 
boulders  of  igneous  rocks,  clay 
containing  pyrites 

Bounded  granite  pebbles,  and 
gravel,  grit,  i'lue  clay  and  shale 
containing  carbonised  matter 

Gravel,  sand,  and  pieces  of  quartz 
and  granite ; black  clay  with 
pju’ites 

Bounded  quartz,  granite,  grit,  , 
quartzite,  and  black  clay  with 
pyrites 

Bounded  pieces  of  granite,  and 
igneous  rocks,  gravel,  sand, 
quartz,  etc.,  with  fragments  of 
lignite 

Boitnded  fragments  of  igneous  ' 
rocks,  sand,  etc. ; yellow  sand-  i 
stone  at  189  feet : coarse  gvit  j 
and  sand  at  171  feet  i 


Total 

In  the  vear  1885,  Mr.  E.  T.  Hardman,  of  Her  Majesty’s  Geo- 
logical Survey  of  Ireland,  who  at  that  time  acted  as  Government 
Geologist,  dealt  fullv  with  the  ciuestion  of  supplying  the  city  of 
Perth' with  artesian  water,  and  after  dealing  with  the  principles  of 
the  construction  of  artesian  wells,  concluded  that  it  would  be  hope- 
less to  expect  an  overflowing  sujiply  of  water  anwhere  in  the 
neighbourhood.  This  conclusion  is  the  only  one  which  could  be 
legitiniatelv  arrived  at  so  long  as  it  was  assumed  that  the  water- 
carrying  strata  must  l)e  arranged  in  the  form  of  one  of  those  ideal 
basins,  sections  of  which  have  done  duty  for  many  years  in  geological 
manuals.  Recent  observations  have  shown  that  this  condition  laiely 
obtains  in  Nature,  and  that  in  all  the  important  artesian  areas,  the 
]iorons  beds  are  so  arranged  that  there  is  only  one  side  of  a synclinal 
trough  ]>resent,  and  the  water  has  abundant  facilities  for  escape  at 
a much  lower  level  than  that  at  which  it  is  received. 

So  far,  in  this  Colon v,  what  may  be  called  a true  artesian  basin 
is  on  the  Collie  River,  where  a copious  supply  of  water  is  at 

Y L Browu  ■ Ou  a .s^-eoloeieal  exploratiou  to  the  N.E.  of  Cliampioii  Bay, 

Western  Australia.  "Perth  : Bn-  Authority,  1871  ; pp.  lO-lh 


ft.  iu. 

ft.  in. 

16  0 

25  0 

16  0 

23  0 

41  0 

2V*  0 

64  0 

33  0 

93  0 

4.-  0 

126  0 

171  U 171  0 


“ The  suuil  and  g-ravel  iu 
the  above  list,  with 
the  exception  of  that 
near  the  surface, 
must  be  considered 
mostly  as  coming-  from 
beds  of  sandstone  and 
coiiiflomerate  which 
' have  been  worked  up 
by  The  action  of  the 
borina'  tools.  In  the 
same  way  the  black 
J and  blue  clay,  when  in 
I sit»,  existed  as  shale. 

! It  is  more  than  prob- 

i able  again  that  the 
rounded  fragments 
brouadit  up  from  cer- 
tain depths  had  pre- 
viously fallen  do’wn 
from  a hig-her  posi- 
tion.”* Artesian  water 
is  still  tloMung  from 
this  lx»re. 
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|)resent  tiowiiig  fnjm  Bores  Nos.  2 and  3.  put  down  with  the 
olijeet  <.>f  testing  tlie  coal  measures ; details  in  connection  with 
tliese  can  be  seen  l)y  a reference  to  Chapter  IX.,  above.  From 
observations  which  have  been  made  it  would  seem  that  the 
amount  of  water  flowing  from  the  bores  on  the  Collie  Kiver 
im-reases  and  diminishes  in  a manner  which  ])Oints  to  dependence 
u])on  seasonable  variations. 

All  the  availaltle  information  about  artesian  wells  has  been 
<-ollected  and  tabulated  for  convenience  of  reference.  So  far,  as 
official  data  show,  there  are  1 6 artesian  wells  in  the  Colony,  reaching 
an  aggregate  depth  of  14,165  feet,  yielding  a total  flow  of  4,806,504 
gallons  ])er  diem,  which  is  equivalent  to  1,754,373,960  gallons  per 
annum.  In  addition  to  these  there  are  three  sul)-artesian  wells,  of 
an  aggregate  <lepth  of  2,511  feet,  from  which  531,700  gallons  of 
water  can  l)e  jmmped  daily,  or  194,070,500  gallons  per  annum. 


The  Pound  (near  the  Bailway  Station.  Perth). 


Nature  of  Strata, 

Thickuess. 

Depth.  1 

Reuiarks. 

CUy 

ft.  in. 

38  0 

ft.  in. 

Ooai’se  sandstone  ... 

■27  0 

38  0 

■Clay 

18  0 

65  0 

! >ark  grey  sandstone 

18  0 

83  0 

t'lay 

!»  0 

101  0 

Soft  sandy  marl 

110  0 

110  0 

Total 

220  0 

220  0 

We.^t  Perth 

Raihray  Station. 

Nature  of  Strata. 

Thickuess, 

Depth. 

Remarks. 

Drift  sand  ... 

Clay 

Drift  sand  {incoherent  sandstone) 

Clay 

■Coarse  drift  ( incoherent  sand- 
stone) ... 

-Sandstone  and  clay 

Sandstone  (with  thin  bands  of 
shale)  ... 

ft.  iu. 

3t)  0 

14  0 

9 t) 

4 0 

2.5  0 

20  0 

718  0 

ft.  in. 

36  0 
.50  0 
59  0 

63  0 
88  0 

108  0 

Altitude  of  bore,  37*71 
feet  above  sea  level. 
Yields  500.000  gallons 
per  diem.  Hydro- 

static head,  77*71  feet 
above  sea  level ; and 
40  feet  above  surface. 
Hydrostatic  pressure, 
17*321bs.  per  square 
inch. 

Total 

826  0 

826  0 
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Subiaco  Bore. 


Xature  of  Strata. 


Thickness.  Depth.  : Remarks. 


Sand... 

ft.  in. 
40  0 

ft.  in. 

Sandstone  with  hard  bands 

63  0 

40  0 

Sand  and  bonlders 

67  U 

103  0 

Consjlomerate  (very  hard) 

10  0 

170  0 

Soft  sandstone 

176 

0 

18(  < 0 

Clayey  and  sandy  shales 

210 

0 

356  0 

Drift  sand  (incoherent  sandstone) 

96  0 

566  0 

Clayey  shale 

6u  0 

666  (.) 

Soft  sandstone 

1.50  0 

726  0 

Total 

676  0 

676  0 

Altitude  of  bore.  U7To 
feet  above  sea  level. 
This  bore  was  started 
from  bottom  of  shaft, 
which  is  103  feet  deep. 
Sub-artesian  water  ob- 
tained : water  rose  in 
the  bore  to  within  45 
feet  of  natural  sur- 
face. At  52  feet  below 
the  surface  the  over- 
flow into  the  shaft  is 
lOl.iHM)  gallons  per 
diem.  At  67  feet  10 
inches  below  the  sur- 
face the  overflow  into 
the  shaft  is  450.000  gal- 
lons per  diem.  Static 
head,  72  feet  above  sea 
level. 


Perth  Pacecottrse  Bore. 


Nature  of  Strata. 

Thickness. 

Deptl 

. 

Remarks. 

ft. 

in. 

ft. 

in. 

Sandy  clay  ... 

29 

0 

Altitude  of  bore,  4<.»feet 

Yellow  sand 

11 

0 

29 

0 

above  sea  level,  fields 
5:36, 1'XX*  irallons  per 

Stiff  clay 

4 

0 

40 

0 

diem.  Hydrostatic 

Sandstone  . . . 

264 

0 

41 

0 

head  58’69  feet  above 

Sandy  shale  with 

bands 

of 

sand- 

154 

304 

0 

sea  level,  and  IS'69 
feet  al.>ove  surface. 

stone 

0 

Hvdrostatic  pressure. 

Sandstone  . . . 
Sandstone  with 

bands 

of 

clay 

309 

0 

456 

0 

81bs.  per  sbiuare  inch. 

shale 

332 

7ti7 

0 

Total 

1,099 

7 

1.099 

Leederville  Bore. 


Nature  of  Stmta. 

Thickness. 

Depth 

Remarks- 

ft. 

in. 

ft.  in. 

Yield,  g-allons 

Sand  ( incoherent  sandstone) 

with 

three  bands 

130 

0 

per  diem.  Pressiue  in 
lbs.  per  square  inch 

Calcareous  sandstone 

23 

0 

130 

(.) 

4'75.  Static  lieud 

Limestone  ... 

o 

6 

153 

0 

above  surface  in  feet 

Calcareous  sandstone 

47 

6 

156 

(J 

J^urface  of 
iH’Ound  above  sea  level 

Shell  marl  ... 

691 

6 

20ti 

() 

.>S‘85  feet.  Depth  of 

Sandstone  ... 

s 

H 

697 

() 

priiicii»al  water-bear- 

Calcareous  shales  with  one 

band 

iiiiT  strata.  1,92:3  feet. 

of  calcareous  sandstone 

1((3 

4 

il06 

(1 

Calcareous  sandstone  with 

two 

bands  of  sandstone 

104 

11 

1.009 

4 

Total  

1.113 

3 

1.113 

3 
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South  Perth  Bore. 


Nature  of  Strata. 

Thickness.  Depth. 

Remarks. 

Sand  (incoherent  sandstone  i-')  ... 
Calcareous  shale  ... 

Sand  (incoherent  sandstone?)  ... 
Calcareons  shales  with  five  (5) 
hard  bands 

Sand  (incoherent  sandstone) 

Total 

ft.  in,  ft,  in. 

75  0 

142  0 75  0 

263  0 217  0 

1,351  0 , 480  0 

29  6 1,831  0 

Output,  372,384  gallons 
per  diem.  Pressure 
in  lbs.  per  sqiiare  inch 
44*5.  Static  head 

above  surface  in  feet 
102*75.  Surface  of 

ground  above  sea 

level  18*01  feet.  Depth 
of  pi’incipal  water, 
bearing  strata,  1,837 
feet. 

1,860  6 1,860  6 

Melville  Water  Park  Estate  Bore. 


Nature  of  Strata.  . Tliiclsness.  i Depth.  Remarks. 


IVhite  sand 

ft. 

81 

in. 

0 

ft. 

in. 

Sands  and  clays 

Sandy  calcareons  shales  with 

184 

0 

81 

0 

fossils 

78 

0 

215 

0 

Sandstone  ... 

15 

0 

293 

0 

Sandy  shale 

59 

6 

308 

(.) 

Sandstone  ... 

Sandy  shale,  with  occasional  cal- 

77 

6 

367 

« 

careons  hands  ... 

Drift  sand  and  shale,  with  noilnles 

947 

445 

0 

of  pyrites  and  quartz  boulders 

16 

0 

1,392 

6 

Sandstone  and  grit 

7H 

6 

1,408 

0 

(Tranite 

3 

6 

1,486 

6 

Total 

1,490 

0 

1,490 

0 

Altitude  of  bore,  9*44  feet 
above  sea  level.  Yields 
140, (XMj  gallons  per 
<liem.  Hydrostatic 
bead,  49  feet  above  sea 
level ; and  39*56  above 
surface.  Hydrostatic 
pressure,  171bs.  per 
square  inch. 

Temperature  of  water, 
91'  Fahrenheit. 


Water  Halt  Estate  Bore,  Quildford  (J.  Morrison). 


Nature  of  Strata. 


Thickness,  j Depth. 


Remarks. 


ft. 

in. 

ft. 

in. 

Dark  soil 

3 

0 

Olay,  gravel,  and  cement 

47 

0 

3 

0 

Clay 

77 

0 

51 

0 

Sandstone  (drift  sand) 

105 

0 

128 

0 

Clay  shale  ... 

30 

0 

233 

0 

Sandstone  with  band  of  shale  . . . 

12(i 

0 

263 

0 

Clay  shale  ... 

67 

0 

389 

0 

Alternations  of  sanilstone  and 

clay  shale 

235 

0 

456 

0 

Total  

691 

0 

691 

0 

Altitude  of  bore,  35*02 
feet  above  sea  level. 
Yields  200,000  gallons 
per  diem.  Hydro- 
static head,  46  feet 
above  sea  level,  and 
10*98  feet  above  sur- 
face, Hydrostatic 
pressure,  4*751bs.  per 
square  inch. 
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Beho  How  Bore,  GnUdford  (H.  E.  B.  Gidij. 


Nature  of  Strata. 

Thickness. 

Deptli. 

Remarks. 

ft. 

in. 

ft. 

in. 

Clay  ...  

(1 

0 

Altitude  of  bore,  19-46 

Sand  and  clay 

(12 

0 

(1 

0 

feet  above  sea  level. 

Sandstone  ... 

9(1 

0 

08 

per  diem.  Hydrostatic 

Clav 

101 

() 

1(13 

{) 

head,  37  feet  above  sea 

Loam  and  sand 

0 

(1 

level,  and  17  54  feet 

Black  clay  ... 

39 

0 

271 

0 

above  surface.  Hydru- 
static  pressure,  7*50 

White  sand  ( ? incoherent  sand- 

lbs.  per  square  inch. 

stone) 

S 

0 

310 

0 

Black  clay  ... 

33 

0 

318 

0 

Clay  and  loam 

0 

0 

351 

0 

Drift  sand  {?  incoherent  sand- 

52 

0 

356 

0 

stone) 

Ironstone  tfravel  ... 

1 

Total  

40S 

0 : 

•1(>8 

0 

Woodhridge  Estate  Bore,  Gii  ltd  ford  (C. 

Harper). 

Nature  of  Strata. 

Thickness.  , 

Depth. 

Remarks, 

Dark  loam  ... 

ft.  in. 

10  0 

ft.  in 

Drift  sand  (?  incoherent  sand- 
stone) 

59  0 

10  (1 

Clay  and  loam 

(10  (1 

()9  0 

Drift  sand  (?  incoherent  sand- 
stone) 

18  0 

129  0 

Clay  and  loam 

12  0 

147  0 

Drift  sand  ... 

76  0 

170  0 

'I'otal 

235  0 

235  (.» 

Altitude  of  bore,  14‘30 
feet  above  sea  level. 
Yields  150, (KW  gallons 
per  diem.  Hydrostatic 
head,  SS  feet  above  sea 
level,  and  18'30  feet 
above  surface.  Hydro- 
static pressure,  7*92 
lbs.  per  Sfjuare  inch. 


Mtf  flic  ipa  1 Bo  re  a f G n ild  fo  rd . 


I 


Nature  of  Strata. 

Thickness. 

Depth. 

ft.  in. 

ft.  in. 

Blue  and  yellow  clays  and  tfrayel 

34  0 

Sand. . . 

(1  0 

34  0 

Black  clays 

10  0 

40  (.) 

Sand  and  water-worn  pebbles  . . . 

25  2 

50  0 

Black  sandy  clay  ... 

147  7 

75  2 

Sand  and  sandstones  impregnated 
with  ijyrites 

792  3 

222  9 

Sanil  with  layers  of  shale 

187  0 

l.(»15  0 

Total 

1.202  0 

1.202  0 

Hemarks. 


Altitude  of  lore,  ir37 
feet  above  sea  level. 
Yields  1,120,(X>0  gal- 
lons per  diem.  Hydro- 
static head,  b4‘55  feet 
above  sea  level,  and 
53*18  feet  above  the 
surface.  Hydrostatic 
pressure,  231b.  per 
square  inch. 
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L<ii-heri(lge  Estate  Bore,  GiiUdford  (H.  Haiiiersley). 

I I 

Nature  of  Strata.  | Tliicltuess.  I Depth.  Remarks. 


I 


ft. 

in. 

ft. 

in. 

Surface  (Jrbris 

1 

6 

Olay  and  sandstone  bands 

Id 

6 

1 

6 

tU’itt  sand  ('e  incoherent  sand- 
stone) 

25 

{) 

X ”> 

0 

Clay  ( ? shale ) 

16 

0 

40 

0 

Sand  ( f incoherent  sainlstone)  . . . 

27 

6 

of) 

0 

Decomposed  ironstone 

2 

0 

S8 

6 

Dark  clay  shales  with  coal  veins 

14(1 

0 

So 

6 

Sauil  (?  incoherent  .sandstone)  ... 

i 

6 

281 

6 

Clay  sliale  ... 

12 

0 

280 

0 

I>rift  sand  (?  ini’oh('reiit  sand- 

StOlK.') 

10 

0 

251 

0 

Clay  shale  ... 

14 

0 

261 

0 

Drift  sand  (Y  incolierent  sand- 
stone) 

2S 

0 

275 

0 

Clay  shale  ... 

16 

0 

803 

0 

-Drift  sand  (f  incoherent  sand- 
stone) 

50 

0 

810 

0 

Sandstone  (with  three  thin  tiands 
of  clay  shale) 

d04. 

0 

860 

{) 

Cla_'s-  shale  ... 

82 

0 

(i78 

0 

Sand  (Y  incoherent  sandstone)  ... 

s 

0 

705 

0 

(hay  sliale  ... 

28 

0 

718 

0 

Sand  ( ? incolierent  sandstone,  with 

1 lands  of  clay  shale) 

62 

0 

736 

0 

Total 

79S 

0 

70S 

0 

Altitude,14'29  feet  above 
sea  level.  Yields 
123,000  gallons  per 
diem.  Hydrostatic 
head,  21  feet  above  sea 
level,  and  7 feet  above 
surface.  Hydrostatie 
liressiire,  3*031bs.  per 
square  inch. 


Midland  .Junction  Bore. 


Nnture  of  Strata. 

Tliickuess. 

Depth . 

Remarks. 

Sand  anil  elay  ... 

ft.  in. 
21  (.1 

ft.  in. 

Altitude  of  bore,  13  feet  above  sea  leveU 

Sandstone  

Sandy  shale 

86  0 

21  0 

Between  60  feet  and  71  feet,  5,000  gallons- 
of  water  i-ier  diem  rose  to  4 feet  above 

59  0 

107  0 

the  surface.  Between  98  feet  and  107 

(-trey  sandstone  ... 
Arenaceous  clay 
shale 

SO  0 

166  (.) 

feet,  8,900  gallons  per  diem  rose  to  5 feet 
above  the  surface.  Between  166  feet 
and  246  feet,  water  at  the  rate  of  1 29,600 

16  0 

24()  U 

gallons  per  diem  overflowed  with  a 

Ctrit  and  clay  shale 

SS  0 

262  1 1 

hydrostatic  head  of  12  feet.  Between 

Clay  shale 
Sandstone  and  clay 

18  0 

85( ) ( ) 

262  feet  and  850  feet  water  at  the  rate 
of  151, CKK.)  gallons  per  diem  ovei-llowed 
with  a hydrostatic  head  of  18‘7  feet. 

shale  ... 

56  ( ) 

868  6 

Betw'een  363  feet  6 inches  and  419  feet. 

Clay  shale 

SI  0 

419  0 

water  at  the  rate  of  1(X),000  gallons  per 
diem  overflowed  with  a hydrostatic 
head  of  18'7  feet.  The  water-bearing 
beds,  which  are  being  drawn  upon  for 
the  Midland  Junction  sui)ply,  are  those' 
between  262  feet  and  350  feet,  and  363. 
feet  and  420  feet.  All  the  others  are 
shut  off.  Hydrostatic  pressure,  8'661bs. 

Total 

500  0 

50(-)  ( ) 

per  square  iuch. 

Several  bores  have  lieeii  put  down  in  the  neighbourhood  of 
Bunburv,  and,  artesian  watei’  obtained  at  coinparativelv  shallow 
depths.  Southwards  from  Point  Casrtarina,  and  to  the  West  of 


the  town,  is  a narrow  fringe  of  colunnmr  liasalt  rising  from 
beneath  the  sea  level,  Init  forming  no  conspicuous  elevation. 
Basalt  is,  however,  known  at  Black  Point,  and  at  one  or  two  places 
on  the  mainland  between  that  place  and  the  town  of  Buubury. 
To  the  basalt  succeeds  a long  irregular  line  of  sand  dunes,  upon 
the  highest  point  of  which,  Marlston  Hill,  the  light-house  is 
placed.^  By  far  the  larger  portion  of  Buubury,  however,  is  built 
upon  an  extensive  alluvial  flat,  whose  surface  is  raised  but  little 
above  the  high-water  mark. 

Bore  No.  1,  situate  at  the  Eastern  end  of  Stephen  Street,  and 
about  half-a-mile  West  of  the  outcrop  of  the  basaltic  lava,  was 
carried  down  to  a depth  of  30ft.  The  drill  entered  the  basalt  after 
passing  through  10ft.  of  superficial  deposits,  and  was  carried 
down  through  it  for  a further  distance  of  ‘dOft.,  when  operations 
ceased,  there  being  some  doubts  as  to  whether  the  rock  was  dis- 
posed in  the  form  of  a lied  or  lieds.  The  section  in  bore  at  the 
Buubury  Brewerv,  below  Marlston  Hill,  proves  that  the  basalt  is  in 
the  fomi  of  beds,  but  boring  operations  have  not  been  carried 
deep  enough  to  show  whether  the  clay  beneath  the  lava  is  merely 
a thin  bed  dividing  two  individual  lava  flows,  or  is  the  old  floor 
upon  which  the  liasalt  was  laid  down. 

The  following  are  the  particulars  in  couiiectiou  withjtlie  strata 
pierced  in  these  bores,  together  with  other  cognate  points: 


Buubury  Bore  No.  1. 


Nature  of  Strata- 

Thickness- 

Depth- 

Remarks- 

Superficial  deposits 

ft.  in. 
10  0 

ft-  in. 

Bore  al'aiidoued. 

Basaltic  Lava 

2M  i) 

i(.) 

0 

No  water. 

Total 

:30  0 

:io 

0 

Buubury  Bore  No.  2. 

I 

Nature  of  Strata.  Thickness.  Dex>th. 


Remarks. 


Siu-face  clay 
Black  clay  ... 

Sand 
Cement 
Coarse  sand 
Yellow  clay 
Sand 

Hard  yellow  clay  ... 
Coarse  white  sand 
Cemented  sand 
Stiff  dark  clay 
Coarse  sand  and  gravel 
Cemented  sand 
Sand 

Yellow  clay 
Sand 


Total 


ft.  in.  ft.  in. 

2 0 

7 (»  2 0 


•) 

4 

9 

0 

(J 

;■! 

11 

4 

o 

d 

11 

7 

o 

0 

17 

1 

0 

19 

0 

•> 

l*> 

24 

0 

d 

(.) 

26 

t; 

0 

3 

31 

6 

8 

31 

il 

21 

9 ' 

3o 

6 

•> 

o 

0 i 

d7 

3 

d 

i 

d7 

(3 

d 

0 

62 

6 

36 

6 

. (37 

6 

104 

0 

I 104 

0 

Altitude  of  bore,  2 feet 
above  sea  level.  At  a 
depth  of  97  feet  a 
sub-artesiau  sujiply, 
capable  of  yielding- 
TO.ChXI  gallons  per  diem 
■was  encountered. 
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Buuhunj  Bore  No.  3. 


Xature  of  Strata. 


Thickness.  { Depth. 


<^'lay 

Yellow  sand 
Ironstone  congdomerate 
Hard  clay  . . . 

Sand  and  cement 
Soft  sandstone 
'.'lay  (shale-') 

■Sandstone  . . . 

Olay  ( shale  ? ) 

Sandstone  . . . 

Clay  (shale  'f) 

Sandstone  ... 

Yellow  clay  (shale  r) 

Coarse  sand  (incoherent  sand- 
stone) 

Hard  yellow  clay  (shale  ?) 

Coarse  sand  (incoherent  sand- 
stone ) 

Yellow  clay  (shale?) 

Coarse  saml  (incoherent  sand- 
stone ) 

Sandstone  ... 

Hravel  (conglomerate?) 

Soft  yellow  clay  (shale  ?) 

Drift  .sand  (incoherent  sandstone) 
Gravel  (conglomerate) 

Blue  pipeclay  (shale?)  

Driftsand  (incoherentsandstone  ?) 
Pipeclay  (shale  ?)  ... 

Drift  sani-l  (incoherent  sandstone) 

Total 


Remarks. 


' 

i ft 

in. 

ft 

) 

. in. 

' 10 

0 

1 

u 

0 

10 

0 

0 

10 

24 

0 

1 f 

0 

24 

10 

0 

28 

10  1 

' *) 

0 

1 30 

10  1 

1 5 

0 

32 

10  i 

! s 

0 

37 

10 

; S 

0 

45 

10 

i:i 

0 

53 

10 

4 

0 

66 

10 

i 23 

0 

70 

10 

(i 

0 

93 

10 

18 

0 

99 

10 

' 10 

0 

117 

10 

17 

0 

133 

10 

5 

0 

150 

10 

25 

0 

155 

10 

H8 

0 

180 

10 

•> 

0 

248 

10 

•> 

0 ! 

250 

10  : 

23 

t i 

252 

10  ' 

1 

0 

275 

10  ; 

32 

0 

276 

10  : 

71 

0 

308 

10 

0 

6 

379 

1(.» 

30, 

6 

380 

10 

416 

8 

416 

8 

Altitude  of  bore,  2 feet 
above  sea  level.  The 
sandstoue  at  86  feet 
yielded  an  overflow- 
ing supply  of  10,000 
gallons perdiem.  The 
principal  supply  is 
drawn  from  the  sand 
at  the  bottom  of  the 
well.  The  total  yield 
is  10o,(M>o  gallons  i)er 
diem.  Hydrostatic 
head  untested. 


Bunhurtf  Brewery  Bore. 


Nature  c,f  Strata. 

Thickness. 

Depth. 

Remarks. 

Sand  and  surface  debris 

ft.  in. 

ft.  in. 

12  0 

The  bore  was  com- 
menced at  the  foot  of 

Basalt 

97  0 

12  0 

a well,  anfl  a depth  of 

112  feet  from  the  sur- 
face attained.  The 

Clay  ... 

3 0 

109  0 

water,  which  rises  to 
about  the  top  of  the 
basalt  at  a depth  of  12 
feet  from  the  surface, 
is  of  excellent  quality, 
and  is  said  to  be  well 

Total  

112  0 

112  0 

suited  for  brewing 
purposes. 

The  beds  of  the  Coastal  Plain  further  to  the  North,  in  the  neigh- 
bourhood of  Geraldton.  liave  been  explored  by  means  of  bore.s. 
Three  bores  have  been  put  down,  two  at  Geraldton,  and  one  at 
Dongara,  near  the  mouth  of  the  Moore  River. 


139 


The  countrv  in  the  vicinity  of  (xeraldton  is  composed  of  sandy 
limestones,  very  little  disturbed  from  the  position  in  which  they 
were  ori^inallv  laid  down.  The  calcareous  strata  are  in  places 
(•overed  with  deposits  of  blown  sand.  To  the  East  of  Geraldton  the 
limestones  rest  upon  the  old  crystalline  rocks,  which  are  absolutely 
impervious  to  water  below  the  zone  of  decomposition.  Owin^-  to 
the  horizontality  of  the  strata  the  basal  beds  of  the  Coastal  Lime- 
stone series  do  not  crop  out  anywhere  near  the  junction  of  the 
limestone  and  the  older  rocks,  but  merely  abut  against  the 
underground  continuation  thereof.  Horizontal  tablelands  of  grit 
and  conglomerate,  resting  on  granite  and  giieissic  rock,  form  con- 
spicuous landmarks  in  the  neighbourhood.  Some  of  the  taldelands 
rise  to  considerable  elevations  above  the  level  of  the  surrounding 
country.  Many  of  the  grits  are  sufficiently  open  and  jiorous  to  lie 
capable  of  absorbing  and  transmitting  water  were  thev  disposed  in 
such  a wav  as  to  admit  of  this. 

A bore  was  put  down  in  the  station  yard  at  Geraldton.  and 
ojierations  were  continued  to  a de])th  of  4'2()  feet,  when  the  old 
granitic  floor  was  reached.  The  strata  pierced,  as  can  be  seen  by 
the  following  section,  were  shales  and  sandstones  of  the  ordinary 
type : none  of  the  beds  yielded  a sup])ly  of  artesian  water. 


Geraldton  Station  Yard  Bore. 


Nature  of  Strata. 

Thickness. 

Depth. 

Remarks. 

ft. 

in. 

ft. 

in. 

Sand 

24 

0 

Altitude,  approximately. 

Conglonierate  ...  ...  • 

Soft  sandstone 

42 

lU 

0 

0 

24 

(>0 

0 

0 

10  feet  above  sea  level. 
No  water. 

Conglomerate 

15 

0 

70 

0 

Sandstone  ... 

10 

0 

91 

0 

Shale 

8 

0 

101 

0 

Sandstone  and  shale 

25 

0 

104 

u 

Conglomerate 

u 

4 

12,9. 

i) 

Coal  ... 

0 

10 

129 

4 

Sandstone  ... 

4 

i.) 

130 

•> 

Clay  with  coal  veins 

8 

t; 

184 

2 

Coarse  white  sand  with  boulders 

28 

0 

137 

s 

Clav  with  coal  veins 

0 

10 

100 

s 

Clav 

.) 

(» 

101 

0 

Pvrites  .'I]  ... 

2 

1 

100 

0 

ttrey  shale  ... 

29 

0 

lOS 

7 

Sandstone  with  coal  veins 

9 

0 

197 

7 

Sandstone  "soft^  ... 

20 

0 

200 

/ 

White  clay  ... 

12 

0 

220 

i 

Pn'ites  [?]  and  boulders  ... 

o 

(_) 

280 

7 

Sandstones  and  pvrites  ... 

o 

0 

240 

1 

Sandstone  . 

(i 

0 

24o 

7 

Clay 

25 

0 

251 

4 

Sandstone  and  shale 

42 

(» 

270 

1 

White  clav  ... 

o 

0 

310 

7 

Clav  with  sandstone  and  pyrites 

[y],  in  bands 

32 

0 

323 

4 

Clay 

17 

0 

355 

7 

Blue  shale  .. 

15 

0 

372 

7 

Granite 

2 

0 

417 

4 

Total 

420 

1 

420 

1 
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The  scene  of  horing  operations  was  eTentuallv  shifted  to  the 
Kacecoiu-se  at  Geraldton,  and  a depth  of  1,153  feet  obtained  The 
section  herewith  shows  the  nature  of  the  strata  pierced,  and  also 
I'loies  the  existence,  hitherto  unsuspected,  of  a subterranean 
giaiiitic  ridge,  which,  on  carefullv  weighing  all  the  evidence  seems 
to  treml  generally  N,,rth  and  South.  The'  following  are  the  r-arti- 
I’uJars  111  connection  with  the  strata  pierced:— 

(rerahlfon  Ilacecovrse  Bore. 


Njiture  of  Strata.  Thickness  [Depth  frrpin 

of  strata.  surface. 


Remarks. 


C'lay.s 

Eed  and  yellow  sail tl.s 

Red  clay 

Gravel 

Blue  and  red  clays 
Red  gravel  with  fragiueiits  of 
decomposed  limestone 
Sand... 

Blue  clays  ... 

Sand  witli  small  bands  of  clay 
and  pyrites  intermixed 
I»rift  sand  (incoherent  sandstone) 
Ferruginous  conglomerate 
Sandstone  ... 

Clay ... 

Sandstone  ... 

Shell  limestone 
Sandstone  ... 

Shell  limestone 
Blue  <.day 
Shell  limestone 

Sandstone 

Loose  sand  [incohei'ent  sam.l- 
stoiK']  with  bands  of  shale 

intermixed  

Shell  limestone 
Conglomerate 

Sandstone  with  ba.nds  of  shell, 
shale,  and  pyrites 
Conglomerate  containing  petri- 
fied wood  ... 

Sandstone  containing  bands  of 
shale  and  pyrites 
Sandstone  [incoherent  sand- 
stone y]  with  coal-seams  inter- 
mixed 

Sandstone  containing  hands  of 

shale  

Conglomei'ate 
I>ark  shale  ... 

Coal  seam  ... 

Dark  shale- ... 

Conglomerate  

Shale  with  bands  of  coal  inter- 
mixed 

Argillaceous  sandstone  with 
b-ands  of  jjyrites  ..." 

Limestone  with  bands  of  o-vev 
shale  ‘ 


ft. 

in. 

1 *'*'■ 

ill. 

d 

0 

29 

0 

d 

0 

2 

0 

34 

0 

0 

« 

3i) 

() 

t 

(i 

3(.; 

b 

o 

0 

44 

0 

4 

0 

49 

0 

12 

0 

j d3 

0 

72 

0 

bd 

0 

i;i 

li 

137 

0 

;i 

b 

1 lOO 

b 

12 

0 

1 ld4 

0 

1 

0 

IGb 

u 

19 

0 

! 167 

0 

21 

0 

186 

0 

4 

0 

207 

0 

7i 

u 

211 

0 

■j 

0 

: 216 

0 

3 

0 

221 

0 

3 

0 

224 

0 

1 

0 

227 

0 

2 

0 

231 

0 

<; 

233 

0 

■77 

239 

0 

1 

29b 

0 

39 

0 

297 

0 

.s 

0 

336 

0 

1 

13 

(t  i 

344 

0 

12 

0 ! 

357 

0 1 

o 

0 

369 

0 

U 

b 

374 

0 

3 

0 

374 

b 

1 

6 

377 

14 

0 

379 

1 

t 

0 

393 

0 i 

1 

20 

0 

400 

t)  1 

Altitude  of  bore,  82  feet 
above  sea  level.  A 
pumpiug-  supi>ly  of 
11,700  gallons  of  very 
salt  water  met  with 
at  a depth  of  72‘9  feet. 
The  water  rose  to  a 
height  of  45  feet  below 
the  surface. 
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GeraJilfoii  Racecourt^e  Bore — ooiitiniied. 


Nature  of  Strata. 


Thickness  ^Deptii  from 
of  strata.  surface. 


vith  bands 
t'raifments 


of  light 
of  coral 


sandstone  ? 


of 


Dark  shale 
Limestone 
grey  shale 
Shale  with 
limestone 
Limestone  . 

Dark  shale  Avith  bands  of  sand- 
stone 
Shale 

Sand  fincoherent 
Conglomerate 

Sand  rincoherent  sandstone  ?] 
Conglomerate 
Shale 

Conglomerate  with  bands 
pyrites 

Sand  incoherent  sandstone  f]  ... 
Fine  silt 
Conglomerate 
Sandstone  ... 

Argillaceous  limestone  ... 
Conglomerate  and  bands  of 
pyrites 

Sandstone  incoherent  sandstone] 
Argillaceous  limestone  ... 

Sand  rincoherent  sandstone  ? 
Argillaceous  limestone  ... 

Hard  grey  sandstone 
Eed  shale  ... 

Sandstone,  Avith  bands  of  .shale. 
Eed  shale  ... 

Sandstone  Avith  bands  of  shale 
and  conglomerate  intermixed  . . . 
Shale 

Sandstone 

Shale 

Hard  grey  sandstone  Avith  bands 
of  shale  ... 

Eed  shale 
Sandstone 
shale 

Eed  shale  ... 

Sandstone  and  shale 
Conglomerate 
Sandstone  A\'ith  bands 
and  pyrites 
Shale 

Sandstones  and  thin  shales 
Conglomerate 

Alternations  of  samlstone  and 
shale 

Calcareous  shale  and  agillaceous 
limestone 
Sandstone  ... 

Siliceous  crystalline  limstone  . . . 
Coarse  sanclstone  ... 

Total  


Avith  thin  bands  of 


of  shale 


ft.  in.  1 

ft.  iu.  1 

10 

0 

42(1  0 

lb 

<• 

43( ) 0 j 

:i 

0 

440  0 ! 

ti 

0 

449  0 : 

0 

455  0 1 

3 

0 

487  o ■ 

40 

0 

490  0 

2 

0 

530  0 1 

•ii 

.532  0 

9 

0 

541  0 

2 

0 

5.50  0 

43 

0 

.552  ( ) 

10 

0 

595  (f 

13 

f) 

005  0 1 

10 

0 

018  0 

12 

0 

028  0 

4.5 

0 

04(t  0 

12 

0 

085  0 

4 

0 

097  0 

14 

701  0 

10 

0 

715  0 

o 

0 

725  0 

3 

0 

730  0 

•> 

(.) 

733  0 

o 

(') 

735  (f 

3 

0 

740  (! 

219 

0 

744  O 

4 

If 

903  0 

15 

0 

907  0 

•> 

0 

782  0 

27 

0 

984  0 

12 

0 

1,011  0 

44 

0 

1,023  0 

9 

0 

1,067  (.( 

4 

(f 

1,070  0 

11 

0 

1,080  O 

70 

0 

1,091  0 

17 

0 

1,107  0 

75 

0 

1.184  0 

10 

0 

1,2.59  0 

177 

0 

1.209  0 

20 

0 

1,440  0 

52 

G 

1,474  0 

0 

9 

1,520  0 

4 

3 

1,527  3 

1,531 

G 

1,531  0 

Remark 
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The  whole  eountrv  along  the  coast  from  Greraldtou  to  Don- 
gara  is  made  up  of  the  Coastal  Limestone  series,  which  rise  in  the 
form  of  sand  plains  to  an  altitude  of  about  500ft.  These  beds 
effectually  conceal  the  underlying  rocks,  and  at  the  few  places 
where  these  are  seen  a low  di]»  tt)  the  West  is  observable.  From 
Geraldtou  the  Coastal  Limestone  series  widens  out  and  covers  an 
extensive  area  of  country,  which  attains  its  maximum  width  on  the 
Irwin  River. 

A CTt)ve)'nnient  biire  was  put  down,  near  the  mouth  of  the 
Irwin  River  at  Dongara,  to  a depth  of  2,111ft.  Particulars  in 
connection  with  this  are  given  in  Chapter  IX. 

A bore  was  put  down  at  Onslow  ft)  a depth  of  about  1,729  feet, 
but  it  was  not  very  successful,  hence  its  abandonment.  The  par- 
ticulars in  connection  with  this  bore  are  as  follows  : — 


On 

slow  Bor 

e. 

Nature  of  Strata. 

\ Tliickuess. 

Depth. 

Remarks. 

j ft. 

in. 

ft. 

in. 

Sami 

.30 

0 

Water  sti-uck  at  1,01.5 

Limestone  ... 

1K3 

10 

30 

0 

feet,  which  trickled 

Calcareoiis  shale  ... 

3(.) 

11 

213 

10 

over  the  surface  at 
the  rate  of  20  to  30 

Cirev  shale  ... 

361 

8 

244 

9 

gallons  i»er  diem.  At 

Grev  dolomite 

31 

10 

60ti 

o 

1,717  feet  yields  120 

Grey  shale  ... 

731 

3 

6 

641 

3 

gallons  per  diem.  Hy- 
drostatic pressure. 

Dark  grey  marl 

«2 

1,372 

6 

10-821hs.  per  square 

Sandstone  ... 

0 

10 

1,4.55 

0 

inch.  Hydrostatic 

Clay  ( i-'  shale ) 

21 

2 

1 ,455 

U) 

head,  2o  feet  above- 
surface. Water  salt. 

Dark  grey  marl 

H6 

0 

1,477 

0 

Clay  {?  shale) 

“ Hard  stone  ”(?)... 

3 

1 

1,.543 

0 

0 

H 

1,5 16 

1 

Samlstone  ... 

9 

6 

1 ,546 

9 

“ Hard  rock  ” (?)  ... 

0 

3 

1,556 

3 

Shale  

6 

2 

1,556 

6 

Calcareous  shale  ... 

5 

4 

1,562 

8 

Shale 

70 

8 

1 ,568 

0 

Black  arg’illaceous  limestone 

{} 

4 

1,638 

8 

Shell  marl  ... 

53 

1 

1,639 

0 

Shale 

4 

0 

1,692 

1. 

Black  argillaceous  limestone 

2 

0 1 

1,696 

1 

Shale 

14 

0 1 

1,698 

1 

Clay  and  sand 

8 

6 . 

1,712 

6 

Basalt 

2 

0 

1,721 

0 

Mai'l 

o 

10 

1,723 

0 

Total  ... 

l,72fS 

10 

1,728 

10 

In  additi('>n  to  the  above,  numerous  shallow  bores  have  been 
put  down  in  the  Eastern  Agricultural  Districts.  The  wells  put 
down  have  derived  their  suj^plies  from  those  superficial  deposits 
which  are  surcharged  with  water,  and  which  cover  an  extensive  area 
of  country.  The  supjdy  yielded  by  these  wells  is  directly  dependent 
upon  the  saturation  of  the  ground  immediately  surrounding  them, 
and  is  in  no  sense  artesian.  Full  details  in  connection  with  these 
wells  have  already  been  published,*  and  need  not  be  further  referred 
to. 

* A.  Gibb  Maitland.  Proposed  boring'  for  ariesian  water  in  the  Eastern  A^icultural 
Districts.  Annual  Proti'ress  Report  of  tlie  Geological  Survey  for  the  Year  1898.  Perth  : By 
Authority,  1899  ; pp.  22-29. 


iVoin  a miuernl  |ioiiit  of  view  ; 
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CHAPTER  XII. 

CENSUS  OF  MINERALS  OF  WESTERN  AUSTRALIA. 


Hij  E.  S.  Sim'pso’i}.  B.E.,  P.C.S.,  Minenilofiist  cnut  Assoyer. 


The  I'ollowino'  list  of  iiiinc'rals  has  been  compiled  from  the  various 
reports  and  other  documents  in  the  library  of  the  Geological  Survey  at 
Perth,  as  well  as  from  personal  observation.  Such  a small  area  of  the  Colony 
has  up  to  the  present  been  examined  systematically  from  a geological  stand 
point,  that  the  census  is  necessarily  very  incomplete,  but  it  will  illustrate 
the  wide  distriluition  of  useful  minerals  in  Western  Australia,  and  form  the 
basis  for  a more  complete  catalogue  as  fresh  discoveries  are  chronicled. 

The  commoner  rock -forming  minerals  such  as  quartz,  felspars,  micas, 
amphiliole,  etc.,  have  been  omitted,  except  where  their  occurrence  is  of 
marked  interest. 

Most  of  the  localities  mentioned  in  this  list  are  to  be  found  on  the 
(iO-Mile  map  (dated  1/12/97)  published  'ny  the  Mines  Department.  In  order 
that  they  may  be  the  more  readily  identified  the  goldfield  or  division  of  the 
Colony  in  which  they  are  situated  is  always  indicated,  the  following 
abbreviations  being  employed  : — 

K.  -Kimberley  Ct.F 

Pil. — Pilbarra  G.F. 

W.P. — West  Pilbarra  G.F. 

Ash. — Ashburton  G.F. 

Gas. — Gascoyne  G.F. 

P.H.— Peak  Hill  G.F. 

M.  — Murchison  G.F. 

Yah— Yalgoo  G.F. 

E.M. — East  Murchison  (h.F. 

Localities  Outside  Goldfields. 

N.E.  — East  of  121°  East  and  North  of  28°  South. 

N.W.  West  of  121°  East  and  North  of  28°  South. 

S.W. — West  of  121°  East  and  South  of  28°  South. 

S.E.  — East  of  121°  East  and  South  of  2S°  South. 


M. M. — Mount  Margaret  G.F. 

N. C. — North  Coolgardie  G.F. 

Ygn. — Yilgarn  G.F. 

C.- -Coolgardie  G.F. 

B.A. — Broad  Arrow  G.F. 

E.C. — East  Coolgardie  G.F. 

N.E.C. — North-East  Coolgardie  G.F. 
Dun. — Dundas  G.F. 


Amalgam  {Alloy  of  gold  and  mercury). — Boulder,  E.C. 

Anglesite  (Sulphate  of  lead). — Gorge  Creek,  Ash. 

Aragonite  (Carhonate  of  calcium).  — Kanowna,  N.E.C. 

Arsenopyrite  ( Sulpha rseriide  of  iro?i).— RuVjy  Creek,  K.;  Niagara,  N.C.; 
Smithfield,  B.A. ; Coolgardie,  C. ; Paddington,  B.A. 

Asbestos  (Hydrated  silicate  af  magnesium). — Jarman  Island,  W.P.; 
Tambourah  (70  miles  N.  of),  Pil.;  Menzies,  N.C.;  Hannan’s  Lake, 
E.C.;  Mt.  Magnet,  M. ; Upper  Henry  River,  N.W.;  Feysville,  E.C. 

Asbolite  (Hydrous  oxide  of  manganese  and  cohalt). — Kanowna,  N.E.C. 
Norseman.  Dun. 

Atacamite  (Hydrated  oxychloride  of  copper). — Peninsula,  Dun. 
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Azurite  (Hydrated  carbonate  of  copper). — Yalgoo,  Yal,  ; Sir  Saiauel, 
E.M.  ; Northainptoii,  S.W. : Arrino,  S.W.  ; Mt.  Misery,  S.W.  ; Bavens- 
thorpe  Ranges,  S.W.  ; Coolgardie,  C. ; Kuraeva,  B. A. ; ISarva  Tarra, 
S.W. ; Whim  Creek,  W.P. ; Leonora,  M.M. 

Barite  (Sidphate  of  harimn). — Northampton,  S.W. ; Denmark,  S.W. 
Bismite  (Oxide  of  bismuth}.—  Y'algoo,  Yal. 

Bismuth  (Native  metal). — Burbanks,  C.  ; Lawlers,  E.M.  ; Dumlas,  Dun. 
Bismuthinite  (Srdphide  of  bismvAh). — Yalgoo,  Yal. 

Bismutite  ( Hydrated  carbonate  of  bismuth). — Lawlers,  E.M. ; Burbanks,  C. 
Bitumen  (Oxygenated  mixture  of  hydro-carbons) .—  Horseshoe,  P.H. 

Blende  (Sulphide  of  zinc). — Northampton,  S.W.  : (.Terahline,  iS.W.;  Cool- 
garclie,  C.  ; Lawlers,  E.M.  ; Yandicoogina,  Pil.  ; Cardup,  S.W. 

Bornite  (Sidphide  of  copper  aiul  iron). — Wyman's,  Pil.  ; <jral)auintha,  M. 

Bournonite  {Sulphantimonitc  of  copper  and  lead). — tViluna,  E.M.  ; 
Boulder,  E.C.  ^ 

Breunerite  (Carbonate  of  magnesium  and  iron). — Bardoe,  B.A.  ; Hauuan’s 
Lake,  E.C. 

Calaverite  (Telluride  of  gold). — Boulder,  E.C. 

Calcite  (Carbonate  of  Caiciam).-  Hall’s  Creek,  K.  ; Mary  River,  K.  ; 
Panton  River,  K. ; Coolgardie,  C.;  Boidder.  E.C. ; Hannan's  Lake, 
E.C. ; Paddington,  B.A. ; Napier  Range,  K. : Osear  Range.  K.; 
Geikie  Range,  K. ; Mt.  Pierre,  K. ; Devil’s  Pass,  K. ; Eremantle, 
S.W, ; and  elsewdiere  along  the  AYest  Coast ; Red  Hill,  C, ; Moore 
River,  S,W, ; Hill  River,  S.W. ; Quindaluj),  S.W. ; etc. 

Cassiterite  (Oxide  of  tin). — Head  of  the  Bow  River,  K.  ; Head  of  the 
Lennard  River,  N.E. ; Western  Shaw,  Pil, ; Brockman's  Soak,  Pil.; 
Greenbushes,  S.5V. 

Cerargyrite  (Chloride  of  silver). — Red  Hill,  C. 

Cerussite  (Carbonate  of  lead). — Mt.  DeCourcy  (Id  miles  S.E.  of),  N.W, ; 
Gorge  Creek,  Ash.  ; Geraldine,  N.W. ; Northam2)ton,  S.W.  ; Roe- 
bourne,  W.P. 

Chalcosite  (Sulphide  of  copper.) — Northampton,  S.W. 

Chalcopyrite  (Sulphide  of  copper  and  iron). — Hall’s  Creek,  .K. ; Panton 
River,  K. ; Ruby  Creek.  K. ; Tamliourah,  Pil.  ; Wyman’s  Pil. ; 
Yandicoogina,  Pii. ; 20-Mile,  Sandy  Creek,  Pil. ; Whim  Creek,  W.P. ; 
Croydon,  W.P. ; Hong-kong,  W.P. ; Roebourne,  W.P.  ; Red  Hill, 
N.W. ; Wongan  Hills,  S.W^. ; Northampton,  S.W. ; Geraldine,  N.W.  ; 
Coolgardie,  C. ; Sir  Samuel,  E.M. ; Earlstoun,  M.M. ; Knutsford,  Y’gn. 

Chrysocolla  (Hydrated  silicate  of  copp>er). — Re<l  Hill,  N.W.  ; Mt.  Misery, 
S.tV.;  Sir  Samuel,  E.M. ; Ravensthorpe  Ranges,  S.tV. 

Coal. — Collie,  S.tV.;  Ply  Brook,  S.W.;  Upper  Irwin  Liver,  S,W.  ; 
Dongara,  S.W, ; Dardanup,  S,W. ; Coolgardie,  C. 

Coloradoite  (Telluride  of  mercury). — Boulder,  E.C. 

Copper  (Native  metal). — Mount  Scratch,  S.W,;  Roebourne,  W.P. ; 
Geraldine,  N.W.;  Northampton,  S.5Y. : Sir  Samuel,  E.M. ; Cool- 
gardie, C. 

Covellite  (Sulphide  of  copper). — Northampton,  S.tV. ; Arrow  Lake,  B.A,  ; 
Kanowna,  N.E.C, ; Whim  Creek,  W.P, 

Croeoisite  (Chromate  of  lead). — Menzies,  N.C. 

Cuprite  (Oxide  of  copper). — Whim  Creek,  W.P.  ; 'I'amboui-ah,  Pil.;  Red 
Hill,  N.W. ; Geraldine,  N.W. : Northampton,  S.W. ; Mount  Misery, 
S.W. 
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Cyanite  (Silicati:  Ii/^  aiiDniiiium). — Londonderry,  C. 

Diamond  {Carbon). — Nnllagine,  Lil. 

Dolomite  (Carboiuite  of  calcinm  and  inaapieaiuin) . — Onslow,  N.W.  ; Oool- 
gardie,  C. ; Kanowna.  N.E.C.;  Hannan’s  Lake,  E.C.;  Millie  Soak, 
M. 

Epidote  (tSdicate  <f  ralcinni,  almninium,  and  iron). — Mary  River,  K,  ; 
Rarnsay  Range,  near  Margaret  River,  K.;  Broad  Arrow,  B,A,  ; 
Miindaring,  S.W.  ; Donnybrook,  S.W. ; Sonthein  Cross,  A’gn. 

Epsomite  ( Hydro^is  snlidiate  (f  nuignesin.in). — Lake,  eight  miles  North  of 
Kanowna,  N.E.C.  ; and  most  other  salt  lakes  of  the  Southern 
interior. 

Galena  (Snlgihide  of  lead). — Hall's  Creek,  K.  ; Mt,  Hockerell,  K.  ; Tam- 
l:)onrah,  Pil. ; Warrawoona,  Pil. ; Hardey  River,  Ash. ; Gorge  Creek, 
Ash:  Mt,  Edith,  N.W. : Mt.  DeCourcy,  M.W. ; Horseshoe,  P.H.; 
Geraldine,  N.W.;  Northampton,  S.W. ; (dakagee,  S.W.;  Narra  Tarra, 
S.W. ; Earlstoun,  M.M.  ; (darduj),  S.W. ; Nannine,  M. ; Southern 
Cross,  Ygn.  ; Menzies,  N.C.  ; Coolgardie,  C.;  Brockman’s,  K. ; 
Panton  River,  K. ; Ruby  Creek,  K.  ; Roebourne,  W.P. 

■ CrUl'iiet  {Almandinc,  Silicate  of  Iron,  and  Aluminium). — Upper  Lennard 
River,  K.  ; Albany,  S.W. ; Northampton,  S.W.  ; Donnybrook,  S.W. ; 
<.Treenbushes,  S.W. 

Gold  {Native  metal) — 

A.  — Kimberley  (d.F.: — Hall’s  Creek,  Brockman’s,  Mt.  Dockerell, 
Ruby  Creek,  Panton  River,  Mt.  Coghlan,  Mt.  Bradley. 

B.  — Pilbarra  G.F. ; — Marble  Bar,  Nnllagine,  Elsie  Creek, 
Cooke’s  Creek,  Mosquitij  Creek,  Shark’s  Gully,  Yandicoogina,  Sandy 
Creek,  Warrawo(.)na,  Baml>oo  Creek,  Taiga  Taiga,  Tambourah, 
Shaw  River,  Head  of  'rnrner  River. 

C.  — West  Pilliarra  G.F.: — Egina,  Hong  Kong,  Pilbarra,  Mallina, 
Towranna,  Croydon.  Roebourne,  Nichol,  Lower  Nichol. 

D.  — Ashburton  G.F. : — Gorge  Creek,  Top  Camp,  Mt.  Mortimer, 
Hiirdey  River,  Tannaradgie,  Dead  Finish,  Soldier’s  Secret. 

E.  — Gascoyne  (j.F. : — Bangemall,  El  Dorado. 

F.  — Peak  Hill  G.F. .- — Peak  Hill,  Horseshoe,  Mt.  Maitland. 

G.  — Murchison  G.F. : — Cue,  Day  Dawn,  Mainland,  Island  Lake 
Austin,  Gabanintha,  Burnakura,  Nannine,  Meekatharra,  Abbott’s, 
(.lai-den  Gully,  Munara,  Mt.  Magnet,  Cuddingwarra,  Boogardie, 
Lennon ville.  Weld  Range,  Quin’s,  Tuckanarra,  Webb’s,.Mulleta. 

H.  — East  Murchison  G.F. : — Lawlers,  Sir  Samuel,  Wiluna, 
Barlow’s,  Abbott’s,  Darldt,  Ogilvie’s,  Kathleen  Valley,  Anderson’s, 
Wilson’s. 

I.  — Mt.  Margaret  G.F. : — Mt.  Margaret,  Leonora,  Randwick, 
Westralia  Mt.  Morgan,  Euro,  Golden  Hill,  .Jubilee,  Lancefield, 
Murrin  Murrin,  Laverton,  Earlstoun,  Mt.  Weld,  Korong,  Redcastle 
Benalla,  Mt.  Ross,  Knrrajong,  Mt.  Davis,  Crawford,  Mt.  Vardon, 
Bates,  Mt.  Amy,  Hawk’s  Nest,  Stirling,  King  of  the  Hills,  Mt. 
George,  Pride  of  the  Noi’th,  Mertondale,  Australian  Peer,  Malcolm, 
Mt.  Malcolm,  Cardinia,  Mt.  Abednego,  Waverley. 

J.  — Yalgoo  G.F. : — Yalgoo,  Bilberatha,  Noongal,  Pinyalling, 
Lang’s,  Bates,  Gullewa,  Ederga,  Carlaminda,  Cumberland,  W oodley’s, 
Rothesay,  Mt.  Singleton,  Nancarrong,  Wadgingarra,  Mugga 
Mugga. 
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K.— North  Coolgardie  G.P. Menzies.  Goongarrie,  Niagara, 
Griffithston,  Mt.  Ida,  Miilliiie,  Ularring,  Yerilla,"  Mt.  Catherine, 
Pendennie,  Eucalyptus,  Yilgangi,  Edjudina,  Linden,  Pennyweight 
Point,  Pyke’s  Hollow,  Tampa,  Arniidale,  Callion,  Mt.  Reinarkahle. 

L- — Yilgarn  G.  F.: — Mt.  Jackson,  Knutsford,  Southern  Cross, 
Parker’s  Range,  Jacolettis,  Yellowdine,  Hoi)e’s  Hill. 

M.  — Coolgardie  G.F. ; — Coolgardie,  Burbanks,  Londonderry, 
Bullabulling,  Gibralta,  Gnarlbine,  Red  Hill,  'VYidgieniooltha, 
Bonnievale,  Kundanna,  Baiuvon,  Kunanalling,  Kintore,  London. 
Dunn’s,  Dunnsville,  Carbine,  Balgarrie,  Grant’s,  Mascotte.  Cash- 
man’s,  Carnage,  Christinas  Reef,  Siberia, 

N.  — Broad  Arrow  G.F. Bardoc,  Broad  Arrow,  Paddington, 
Windanya,  Black  Flag,  Dixie. 

O. — East  Coolgardie  G.F. Kalgoorlie,  Boulder,  Feysville, 
Block  4.5,  Binduli,  Boorara,  Block  4H,  Block  50. 

P. — North-East  Coolgardie  G.F. : — Kanowna,  Kurnalpi.  Bulong, 
Ballagundi,  Mt.  Monger,  Taurus,  Garribaldi,  Wellington,  Vosper- 
ton,  Lindsay’s,  Mulgarrie,  Mt.  Eba. 

Q.  — Dund.as  G.F.  : — Dundas,  Norseman,  Peninsula.  IMt,  Kirk, 
Mt.  Deans,  Buldania. 

R.  — Donnybrook  G.F. : — Donnybrook. 

S. — Localities  outside  Proclaimed  Goldfields  : — Ravensthorjie 

Ranges,  S.W. ; Greenbushes,  S.W. ; Blackboy  Hill,  S.W. ; Peter- 
wangy,  S.W  ; Wongan  Hills,  S.W. ; Kenduiup,  S.W. ; Bindoon 
S.W.  ' 

Graphite  (Carhnn). — Cue,  M.;  Northampton,  S.W.;  Kendinup,  S.W. ; 
Head  of  Donnelly  River,  S.W. ; Coolgardie,  C.  ■ Kalo-oorli*^  EC  • 
York.  S.W.  ■ 

Guano  {Mixture  of  Phosphates  of  Caleivm  with  Carbonates,  etr.). 

Abrolhos  Islands,  S.W. ; Lacepede  Islands,  N.W.  ; Monte  Bello 
Islands,  N.W. 

Gypsum  {Hydrated  sulphate  of  calcium). — Lake  Cow-an,  r>un.;  Lake, 
eight  miles  North  of  Kanowna,  N.E.C.  ; most  other  salt  lakes  in  tlu> 
Southern  interior;  Coolgardie,  C. ; LTpper  Irwin  River,  S.W.  : 
Oscar  Range,  K. ; Onslow,  N.W. ; Kalgoorlie,  E.C.  ; Island  Lake 
Airstin,  M.  ; Menzies,  N.C. 

Hematite  {Oxide  of  iron). — Mt.  Hardman,  K, ; Mt.  Marmion,  K.  ; 
Marble  Bar,  Pil.  ; Mt.  Hale,  P.H. ; Peak  Hill.  P.H. : Mt.  Gouhl, 
P.H.  ; Mount  No  Name,  P.H.  ; Weld  Ranges,  M. ; Montagu  Ramm,' 
E.M. ; Mt.  Narryer,  N.W. ; Goomalling,  S.W.  ; Greenhills,  S.W.  • 
Cookernirp,  S.W.  ; Munara,  M.  ; Mt.  Jackson,  Ygn.  : Boulder,  E.C.  ; 
Bardoc,  B.A. ; Mulgarrie,  N.E.C.  ; Bri<lgetown,  SW  • Red  Hill 
N.W. 

Halite  {Common  salt,  chloride  of  sodium). — All  the  salt  lakes  in  the 
Southern  interior  ; Rottnest  Island,  S.W. 

Halloysite  {Hydrated  silicate  of  aluminium) . — Cue,  M. 

Hausmannite  {Oxide  of  manganese). — Broad  Arrow,  B.A. 

Hypersthene  {Silicate  of  iron  a/nd  magnesium). — Maro-.aret  River 
K. ; Greenhills,  S.W.  ; Bardoc,  B.A. 
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Ilmenite  (Oxide  of  iron  and  titanium) —In  nl\  the  more  basic  igneous 
rocks  of  the  Colony,  as  well  as  in  most  river  sands.  Largely 
developed  at  Greenbushes,  S.W. ; Mt.  Larker,  S.W. ; Fitzroy 
River,  K. 

Iron  (Native  metal). — Meteorites  consisting  largely  of  metallic  iron  have 
been  found  at  Wogerlin  Spring,  Youndegin  District,  S.W. ; Moor- 
anopin,  S.W. ; Hammersley  Range,  N.W.;  Rallinoo,  M. 

Jamesonite  ( Snl2)hantimonite  of  lead). — Mt.  DeCoui'cy,  N.W. 

Kalgoorlite  {Telluride  of  fiold,  silver,  and  mercury).  — Boulder,  E.C. 

Kaolin  (Hydrated,  silicate  of  aluminium). — Very  pure  at  Menzies,  N.O.  ; 
Kanowna,  N.E.C. ; Collie,  S.W. ; and  elsewhere. 

Lepidolite  (Fiuosilicate  of  aluminium,  potassium,  and  lithium). — London- 
derry, C. 

Limonite  (Hydrated,  oxide  of  iron). — Found  everywhere  throug-hoirt  the 
Colony.  Some  more  imijortant  localities  are  : — Roirgh  Range,  K. ; 
East  of  Mt.  Elder  Range,  K. ; Poondanah,  Pil. ; Gibson’s  Desert, 
N.E. ; Peak  Hill,  P.H.;  Clackline,  S.W. ; Greenhills,  S.W. ; Green- 
bushes,  S.W. ; Coolgardie,  C. ; Kalgoorlie,  E.C. ; Bardoc,  B.A. ; etc. 

Lollingite  (Arsenide  of  iron). — Coolgardie,  C.;  Boulder,  E.C. 

Magnesite  (Carbonate  of  magnesium). — Coolgardie,  C. ; Hannan’s  Lake, 
E.C. ; Kanowna,  N.E.C. ; Bardoc,  B.A. ; Menzies,  N.C. 

Magnetite  ( Oxide  of  iron  )• — Lodestone  Hill,  K.;  Paradise,  S.W. ; Collie 
River,  S.W. ; Darling  Ranges,  near  Pinjarrah,  S.W.;  Katanning, 
S.W. 

Malachite  (Hydrated  carbonate  of  copper). — Devil’s  Pass,  N.E. ; Oscar 
Range,  near  Brooking  Creek,  N.E. ; Geikie  Range,  N.E. ; Mt. 
Pierre  N.E. ; Mueller  Range,  near  Margaret  River,  K. ; Hall’s  Creek, 
K. ; Panton  River,  K.  ; AVhim  Creek,  AVP. ; Tambourah,  Pil.; 
AVyman’s,  Pil.  ; Rod  Hill,  N.W. ; Roebourne,  W.P. ; Gorge  Creek, 
Ash. : Horseshoe,  P.H. ; Mt.  Gould,  P.H.  ; Geraldine,  N.W. : A'al- 
goo.  Yah;  Northampton,  S.AV. : Arrino,  S.AY. ; Mt.  Misery,  S.W.  ; 
Wongan  Hills,  S.W. ; Boorara,  E.C. -,  tbolgardie,  C. ; Broad  Arrow, 
Sir  SaniTiel,  E.M.  ; Mulline,  N.C.  ; Narra  Tarra,  S.AA’. ; 
Phillijj’s  River,  near  East  Mt.  Barren,  S.W.  ; Middle  Mt.  Barren, 
S.W. ; Leonora,  M.M. ; Goongarrie,  N.C. 

Molybdenite  (Sulphide  of  molybdenum). — Clackline,  S.W. ; Coolgardie, 
C. ; Southern  Cross,  Ygn.  ; Buldania,  Dun. 

Molybdite  (Oxide  of  molybdenum). — Clackline,  S.W. 

Muscovite  (Silicate  of  aluminium  and  potash). — Occurs  in  most  granites 
and  metamorphic  rocks  throughout  the  Colony.  Develoi:)ed  on  a 
large  scale  at  I’ambourah,  Pil. ; Londondei’ry,  C. ; Wagin,  S.W. ; 
Northampton,  S.AV. ; Mullayup,  S.W.  ; Pyrftmid  Hill,  N.W. 

Opal  ( Hydrous  silica). — i . Common  opal. — Mooran,  P.H. ; Hannan’s  Lake, 
E.C.;  Jerramungup,  S.W.  2.  Hyalite. — Coolgardie,  C.;  Bardoc,  B.A. ; 
Mt.  Magnet,  M.  3.  Siliceous  sinter. — Northampton,  S.W.; 

Molygoa  Well,  P.H. ; Bubba  Ngundi  Creek,  M.  ; Burbanks,  C. ; 
Hannan’s  Lake,  E.C. 

Orthoclase  (Silicate  of  aluminium  and  potassium). — Occurs  in  the 
granites,  etc.,  throughout  the  Colony.  In  large  crystals  at 
Northampton,  S.AV.  ; Albany.  S.W.  ; Collie  Quarry,  S.AV.;  London- 
derry, C. 
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Psilomelane  (Hydrated  oxide  of  manganese).— Coolga,rdie,  C. 

Pyrites  (Sulphide  of  iron). — Occurs  plentifully  in  almost  every  district 
in  the  Colony. 

Pyrolusite  (Oxide  of  manganese). — Mt.  Hardman,  K. ; El  Dorado,  Gas. ; 
Tooiicoonarlagee,  Pil. ; Wiluna,  E.SI. ; York,  S.W. 

Pyromorphite  (Chlorophosphate  of  lead). — Narra  Tarra,  S.W.  ; North- 
ampton, S.W.  ; Geraldine.  N.W. 

Pyrrhotite  (Sulphide  of  iron). — Southern  Cross,  Ygn.  ; Coolgardie,  C. ; 
Burbanks,  C. ; Knutsford,  Ygn. ; Moora,  S.W. 

Quartz  (Silica). — i.  Ordinary  quartz. — Occurs  in  every  district  of  the 
Colony  as  a constituent  of  rocks  or  veins.  Good  crystals  are  found 
at  Burbanks,  C. ; Mulgarrie,  N.E.C.  2.  Chalcedony. — Widely  dis- 
tributed amongst  the  older  rocks  in  the  form  of  jasper  “ bars,”  as 
at  Coongan  Eiver,  Pil.  : Weld  Ranges,  M.  ; Hannan’s  Lake,  E.C. 
Important  localities  for  other  varieties  of  chalcedony  are  Lub- 
bock Range,  K. ; Mt.  Elder  Range,  K.  ; Tooncoonarlagee,  Pil. ; 
Hannan’s  Lake.  E.C.  ; Londonderry,  C. 

Roseoelite  (Silicate  of  aluminium,  I'anadium,  etc.). — Boulder,  E.C. 

Seheelite  (Tungstate  0/ calcium). —Sorrthern  Cross.  Ygn.  ; Coolgardie,  C. 

Serpentine  (Hydrated  silicate  of  magnesium). — Occurs  in  many  districts 
as  a product  of  decomposition  of  amphibolites  and  other  basic 
rocks.  Important  localities  are  Mount  Dick,  S.W. ; Coolgardie,  C. ; 
Hannan’s  Lake,  E.C.;  vide  “Asbestos.” 

Siderite  (Carbonate  of  iron). — Cue,  M.  ; Menzies,  N.C.;  Kanowna.  N.E.C  .; 
Kalgoorlie,  E.C. ; Hannan’s  Lake,  E.C.  ; Vosnerton.  N.E.C. ; Bur- 
banks, C. 

Silver  (Native  metal). — Nannine,  M. 

Sphene  (Tita, no-silicate  of  calcium). — Coolgardie,  C. 

Stibiotantalite  (Tantalo-niohate  of  antimony). — Greenbushes,  S.W. 

Stibnite  (Sulphide  of  antimony). — Mallina.W.P.  ; Peewah.  W.P. 

Sulphur  (Native  element). — Peak  Hill,  P.H, 

Sylvanite  (Telluride  of  gold  and  silver). — Boulder,  E.C.  (Teste,  Prenzel, 
Min,  Petr.  Mittli.,  17,  288,  1897). 

Tale  (Hydrated  silicate  of  magnesium) . — Lennonville,  M.  ; Coolgardie,  C • 
Cue,  M, 

Tenorite  (Oxide  of  copper). — Croydon,  W.P.;  Hong  Kong,  W.P.  ; Red  Hill 
N.W. ; Arrino,  S.W. 

Tin  {Native  metad). — Greenbushes,  S.W. 

Tourmaline  (Silicate  of  boron,  aluoninium,  etc.). — Lennard  River  at 
junction  with  Richenda  River,  K.  ; Mt.  Phillip,  K.  ; Brockman’s 
Soak,  Pil. : Northampton,  S.W.  ; Bowes,  S.W.  ; Greenbushes,  S,W.  ; 
Niagara,  N.C. ; Pinyalling,  Yah;  Widgiemooltha,  C.;  Kalgoorlie 
E.C. 

Turgite  (Hydrated  oxide  of  iron). — Greenbushes,  W.A. 

Vanadinite  ( Chlorovanadate  of  lead.) — Pinyalling,  Yal.  ; Coolo-ardie,  C. 

Wolfram  (Tungstate  of  iron). — Roebourne,  W,P. 

Zircon  (Silicate  of  zirconium). — Greenbushes,  S.W. 
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Appendix  A. 


General  Return  showing  the  Value  of  the  Mineral 
Products  of  the  Colony  up  to  the  end  of  1899. 


The  aggres^-ate  value  of  the  mineral  products  of  the  Colony  up 
to  the  close  of  1899  is  estimated  to  be  ^01 7,490,446,  made  up  as 
follows : — 


MINERALS. 

ESTIMATE  D 
Value. 

REMARKS. 

Asbestos 

£ s.  (1. 

1 0 0* 

*Ciistoiiis  Records. 

Coal 

27,712  0 0 

Copper 

208,297  10  0* 

Gold 

16,446,569  2 8*t 

^flncludes  the 

Guano 

318,483  16  0 

value  of  the  gold 
coined  at  the 
Mint. 

Iron  (flux) 

8,939  0 0 

Lead 

377,820  5 0*: 

fTnclndes  pig  lead. 

Limestone  (flux) 

2,833  0 0 

Mica 

291  0 0* 

Tin 

99,490  0 0* 

Total 

17,490,446  12  8 

By  Authority  : Richard  Pether,  (Toveriiineiit  Printer,  Perth. 
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